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SUMMARY

I. INTRODUCTION

The work reported here is a portion of a study requested by the
Defense Civil Preparedness Agency under Project Order No. DCPA 01-75-C-
0285, Work Unit 1123C entitled, '"Blast Loading in Existing Structures."

An experiment is described in which shock waves enter a two-room
shelter model. The resulting motion upon model dummies during the shock-
filling process is shown by means of high speed photographs.

II. EXPERIMENT

A 1/12th scale two-room shelter model was exposed at the end of the
Ballistic Research Laboratories' 24-Inch Shock Tube. Pressure trans-
ducers before the model and in the two rooms were used to record pressure-
time histories of the input and fill pressures during exposure to the
shock wave.

Motion of two model dummies in the front room was observed by means
of high speed photography. Measurements of average translational velo-
cities were made as a function of the front entrance area and input pres-
sure. Entrances of 49 and 20% open were exposed in the 3 - 10 psi pres-
sure range.

III. RESULTS AND CONCLUSIONS

Fill pressures of about equal to the reflected outside model pres-
sure were measured inside the rooms. The shock tube had a length such
that for the model volume to entrance area ratio chosen, the rooms would
fill during the shock wave's flat portion of duration.

Translational velocities of the dummies were found to vary as a
function of input pressure level, location within the room, and entrance
area. Predicted pressure filling and translation parameters are given
for full size shelters by scaling up the experiment to full size.
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I. INTRODUCTION

The work reported here is a portion of a study requested by the
Defense Civil Preparedness Agency under Project Order No. DCPA 01-75-C-
0285, Work Unit 1123C entitled '"Blast Loading in Existing Structures."

Results of an experiment are described in which shock waves enter a
two-room shelter model. The shock-filling process and related interior
air flow effect upon model dummies was observed. The translation
velocities of the model dummies are measured as a function of room
entrance area and the shock pressure level used. See Reference 1 for a
similar study for models of basement and mine shelters.

II. EXPERIMENT

The experiment was designed to model the case in which an incoming
blast wave hits a multistory apartment house or office complex. It is
assumed that the rooms being studied will receive full reflected blast
wave pressure. Rarefactions from nearby rooms are not considered.
Windows are assumed to break upon blast arrival. All walls are assumed
intact. A 1/12th scale two-room shelter model was built and installed
at the end of the BRL 24-inch shock tube. Figure 1 shows the three
configurations chosen for the experiment. Entrance areas of 49% and
20% open front were used with the back closed. A third case was con-
sidered with a 20% open front and with the back 47% open. All walls were
1/2 inch thick except the front wall which was made 2-1/8 inch thick in
order to mate to the shock tube end sections.

Pressure transducers of the ceramic crystal type (Susquehanna
Instruments Model ST-2) coupled by BRL impedance converters to transient
recorders (Biomation Model 802) were used to record on oscilloscopes
(Tektronix Model 565 - with Polaroid cameras) the pressures at the
locations shown in Figure 1-D. A high speed HYCAM camera on the left
side recorded on film the motion of the model dummies inside the first
room.

Figure 2 shows the grid floor plan for locating the model dummies
before exposure to the shock waves. Shots were taken with the dummies
positioned on grids (4, 6); (4, 12); (4, 18); (10, 6); (10, 12); and
(10, 18). These are referred to as 6, 12, and 18 inch lines for the
two dummies.

The model dummies were made of nylon material pinned together at
the joints. All joints were tight enough to allow the model dummies
to stand alone. The arms were loose enough to be free to rotate about

lGeorge A. Coulter, "Blast Loading in Shelter Models - Basement and
Mine Shelters,'" Ballistic Research Laboratories Memorandum Report No.
2476, April 1975, AD A0l0322.
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(C) 20% OPEN FRONT WITH 47 % OPEN BACK-CASE I

/SHOCK TUBE FRONT BACK
T /noom ROOM
gnp - J

-IN— SHOCK WAVE ——» L \
?YIBH \@ \ \\@
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(D) MODEL POSITION ON THE SHOCK TUBE

Figure 1. (Cont'd) Two-Room Model Shelter
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the shoulder joints. The weight of each model dummy was about 0.28 1bs
(No. 1, 127.9 gm and No. 2, 129.8 gm). Both were about 7.5 inches tall.

Pressure-time traces, high speed pictures, and motion parameters
for the model dummies are presented in the Result Section.
ITI. RESULTS
The results are presented in three parts. Part A shows the pressure-
time traces from the four transducer locations, Part B describes the
motion of the model dummies, and Part C lists the results in tabular

form.

A. Pressure-Time Traces

The pressure-time traces are shown in Figures 3 - 10. Case I refers
to a front opening of 49%, Case II refers to a front opening of 20%,
and Case III refers to a front opening of 20% with a back wall opening
of 47%. Positions 1 and 2, the upper picture, give the input and re-
flected traces respectively as the shock wave hit and reflected back
from the outside front of the model. A decay near the front of the
reflected trace, Position 2, shows the rarefaction effect as the model
was filled with pressure. The discontinuious drop at the rear of the
records is trace rewrite, not a pressure drop. Traces from Positions 3
and 4 are shown in the lower picture of each figure. A steady rise of
pressure mixed with internal reflected peaks is typical for the fill
traces. The greater the front opening, the faster is the fill process.

Figures 9 and 10, Position 4, illustrate the effect of the opening
in the back wall. The first room, Position 3, tries to fill but the
record from the second room shows a large rarefaction which decayed the
pressure below the ambient value. Computer code predictions for the
pressure filling are shown in Section IV-A.

B. Motion of the Model Dummies

Figures 11 and 12 are typical of the motion recorded by the high
speed camera. Other examples are shown in Appendix A. The pictures
were taken from the left side of the first room of the model, with the
entrance to the front of the model dummies.

The prone position was recorded with the front of the heads at one
of the cross lines. In Figure 11, for example, this is the line 6-inches
from the entrance. Dummy No. 2 was located 4-inches from the right
side wall and No. 1 was on the entrance center line. Distances from
the wall were kept constant for each case but the distances from the
front wall were varied; 6, 12, and 18 inches during the experiment.

The same locations were also used for the shots when the dummies were
standing. The dummies' body axes in this case were aligned over the

17




PRESSURE, PSI

PRESSURE ,PSI

UPPER - INPUT TIME,5MS/CM
LOWER- REFLECTED
(A) SHOT 24-75-1568
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WUV . S

TIME, 5 MS/CM
UPPER-FILL,FRONT
LOWER-FILL, BACK

(B) SHOT. 24-75-158
POS. 32 84

Figure 3. Pressure-Time Traces - Case I, 3.7 psi
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PRESSURE , PSI

TIME, 5 MS/CM

UPPER- INPUT
LOWER- REFLECTED
(A) SHOT 24-75-150
POS. 1&2
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TIME, 5 MS/CM

UPPER- FILL , FRONT
LOWER-FILL, REAR

(B) SHOT 24-75-150
POS. 38 4

Figure 4. Pressure-Time Traces - Case I, 7.4 psi




PRESSURE , PSI

PRESSURE , PSI

TIME, 5 MS/CM
UPPER-INPUT
LOWER-REFLECTED

(A) SHOT 24-75-159
POS. 1 &2

TIME,5 MS/CM
UPPER- FILL FRONT
LOWER - FILL REAR

{B) SHOT 24-75-159
POS. 384

Figure 5. Pressure-Time Traces - Case I, 11.4 psi
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PRESSURE , PSI

PRESSURE , PSI

TIME, 5 MS/CM
UPPER- INPUT
LOWER- REFLECTED

(A) SHOT 24-75-162
POS. | & 2

TIME, 5 MS/CM

UPPER-FILL FRONT
LOWER- FILL REAR
(B) SHOT 24-75-162
POS. 3 & 4

Figure 6. Pressure-Time Traces - Case II, 3.7 psi




PRESSURE , PSI

PRESSURE , PSI

TIME , 5 MS/CM
UPPER - INPUT
LOWER- REFLECTED
(A) SHOT 24-75-172
POS. 1 &2

TIME , 5 MS/CM
UPPER- FILL FRONT
LOWER- FILL REAR
(B) SHOT 24-75-172
POS. 384

Figure 7. Pressure-Time Traces - Case II, 10.9 psi
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PRESSURE, PS|

PRESSURE , PSI

TIME , 5MS/CM
UPPER-INPUT
LOWER - REFLECTED
(A) SHOT 24-75-179
POS. | & 2

TIME, 5 MS/CM
UPPER-FILL FRONT
LOWER-TRACE LOST
(B) SHOT 24-74-179
POS. 3 &4

Figure 8. Pressure-Time Traces - Case III, 3.3 psi




PRESSURE, PSI

PRESSURE, PSi

...............

TIME,5 MS/CM
UPPER - INPUT
LOWER -REFLECTED
(A) SHOT 24-75-180
POS. 1 8 2

TIME,5 MS/CM
UPPER- FILL, FRONT
LOWER- FILL REAR

(B) SHOT 24-75-180
POS. 3 8 4

Figure 9. Pressure-Time Traces - Case III, 7.3 psi
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PRESSURE, PSI

PRESSURE , PSI

TIME , 5 MS/CM
UPPER- INPUT
LOWER- REFLECTED
(A) SHOT 24-75-181
POS. | & 2

TIME, 5 MS/CM

UPPER-FILL FRONT
LOWER- FILL REAR
(B) SHOT 24-75-18l
POS. 3 & 4

Figure 10. Pressure-Time Traces - Case III,

10.6 psi




SHOT 24-75-147
FRAME NUMBER TIME, MSEC. FRAME NUMBER TIME , MSEC.

0 0.2 215 112.0

153.6

75 39.2 415 216.0

80. 8 535 278.4

Figure 11. 49% Open Front-Prone on 6-inch Line, 7.5 psi
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, SHOT 24-75-150
FRAME NUMBER TIME,, MSEC FRAME NUMBER TIME, MSEC

b s
|

125 65.2

Figure 12. 49% Open Front-Standing on 6-inch Line, 7.4 psi
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SHOT 24-75-150

SHOT NUMBER TIME , MSEC SHOT NUMBER TIME , MSEC
P Tl L
s , __.i - -

75.6 148.4
- | 3
i
¥ |
1656 86.0 345 179.6
:‘ ~.
205 106.8 262.8
o ph LR
3
.:——i
q
245 127.6

Figure 12. (Cont'd) 49% Open Front-Standing on 6-inch Line, 7.4 psi
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floor grid intersections for the shots.

The frame time in milliseconds is calculated from the shock wave
arrival inside of the front wall of the model. Distance moved across
the floor grid lines divided by the frame time was calculated to give
an average translational velocity along the model room. Arm rotation
and whole body rotational velocity were calculated for several shots,
as well.

Generally, the motion of the model dummies can be described as
follows. In the prone position (Figure 11), No. 1 rotated up and back-
wards to rear of room. How fast and how far depends both on the pressure
level and line location. No. 2 tended to move forward toward the front
of the room with a rotation about the body length as well as a forward
tumble.

In the standing position (Figure 12), No. 1 model dummy moved to
rear of room in an almost upright position. Body bowed forward and the
arms rotated backward. No. 2 rotated about the length of its body,
moved somewhat to front of room, and fell into the right wall of the
room. Again, pressure level and room location determined the magnitude
of the velocities observed. The results are tabulated below.

C. Tables of Data

Tables I, II, and III list the results according to shot number,
input pressure level, position, and location of the model dummies.

Table I lists the results for Case I - 49% open front, Table II for
Case II - 20% open front, and Table III for Case III - 20% open front
with 47% open back. The tables show values of translation from "little
motion,'" < 1 ft/sec to about 50 ft/sec. Rotational velocities of the
arms vary between a few rad/sec to about 200 rad/sec. Table IV
summarizes the three separate model configurations for quick comparison.

IV. COMPUTER CODE PREDICTIONS

This section shows the results of room filling predictions made by
a BRL computer program taken from Reference 2. The predicted flows are
then utilized to calculate the motion parameters. The coefficients of
drag used for the translation calculations are taken from Reference 3
for full size persons, and are assumed valid for the model dummies used
as well.

2George A. Coulter, "Blast Loading in Existing Structures - Basement
Models," Ballistic Research Laboratories Memorandwn Report No. 2208,
August 1972, AD 751769.

35. F. Hoermer, "Fluid-Dynamic Drag," 148 Busteed Drive, Midland Park,
New Jersey 07432, published by author, 1965,
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Table I. Data from Case I - 49% Open Front

Shot Input Ambient Ambient Grid Line
Number Pressure Pressure Temperature Position Motion
psi psi °C

24-75-129 3.8 14.9 20.2 Prone-6" @®moved forward at
3 ft/sec

24-75-158 3.6 15.0 21.5 Prone-12" Little motion

24-75-142 3.8 14.8 315 Prone-18" Little motion

24-75-147 7.5 14.8 29.0 Prone-6" (@rotated up and
back at 12-18
rad/sec

@moved to right
wall at 9 ft/sec

25-75-146 7.5 14.8 28.9 Prone-12" ®moved forward at
4 ft/sec

24-75-143 7.5 14.8 31.6 Prone-18" Little motion

24-75-148 10.4 14.8 2287 Prone-6" JYmoved to rear at

4 ft/sec. Rotated
up and back at
16-19 rad/sec
@moved forward at
S ft/sec. Arms
forward at 14 rad/sec

24-75-145 130 14.8 29.0 Prone-12" Mmoved to rear at
S ft/sec. Body
rotated up and
back at 17-22 rad/sec

@moved forward at

7 ft/sec. Body
rotated toward
left at 22 rad/sec

24-75-159 10.9 15.0 21.6 Prone-12" @moved forward at

6 ft/sec
24-75-144 11.3 14.8 2505 Prone-18"" Little motion
24-75-149 3.6 14.8 24.6 Standing-6" moved back, stand-

ing, at 6 ft/sec
@rotated left at
20 rad/sec
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Table I. (Cont'd) Data from Case I - 49% Open

Grid Line
Position

Ambient Ambient
Pressure Temperature
psi °C

Shot
Number

Input
Pressure
psi

Front

Motion

24-75-151 3.5 14.8 22.4 Standing-12"

24-75-156 3.6 14.9 20.0 Standing-18"

24-75-150 UaeS 14.8 20.8 Standing-6"

24-75-153 7.7 14.8 | 24.7 Standing-12"

24-75-157 7.7 14.9 2350 Standing-18"

24-75-154 186 14.8 27.4 Standing-12"

24-75-155 101, ) 14.8 25.6 Standing-18"

Omoved back stand-
ing at 3 ft/sec.
Rotated to left
at 8 rad/sec

Orotated to left
at 8 rad/sec

O fell over
@remained standing

Omoved back at
21ft/sec. Arms
rotated backwards
at 60-250 rad/sec

@®had arms rotated
backwards at 75-
210 rad/sec. Body
rotated left at
85 rad/sec

Omoved back at
15 ft/sec. Arms
rotated back at
34-84 rad/sec.
Mhad body rotation
to left of 36
rad/sec

®Omoved back at
8 ft/sec. Arms
rotated at 14-60
rad/sec

@had a body rota-
tion of 25 rad/sec

Omoved to rear at
25 ft/sec. Arms
rotated backwards
at 125-187 rad/sec

®moved to rear at
13 ft/sec. Arms
rotated at 52-
151 rad/sec

@rotated to left
at 46 rad/sec.

NOTES: (1) Model dummy ) was placed face down or standing on centerline

of floor for all shots.

(2) Model dummy @ was placed on floor face down
inches from right wall for all shots.
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Table II. Data from Case II - 20% Open Front

Grid Line
Position

Input Ambient Ambient
Pressure Pressure Temperature
psi psi ot

Shot

Number Motion

24-75-167

24-75-162
24-75-174

24-75-169

24-75-165

24-75-172

24-75-168

24-75-163

24-75-173

3.5

11.4

151

10.9

14.9 17.4

14.9 20.6
15.0 21.6

14.9 16.8

14.9 16.0

15.0 28%5

14.8 17.5

14.9 16.0

15.0 21.6

32

Prone-6"

Prone-12"

Prone-18"

Prone-6"

Prone-12"

Prone-18"

Standing-6"

Standing-12"

Standing-18"

®moved to rear at
2-3 ft/sec.

@rotated left at
8 rad/sec.

Little motion

Little motion

@Omoved to rear at
12 ft/sec.
@rotated about
body, face to
left, at 17 rad/sec.

®moved to rear at
9 ft/sec.

@rotated upward
at 19 rad/sec to
hit ceiling.

®moved to rear at
12 ft/sec. Rotated
up at 37 rad/sec.

@moved slowly
forward and to
right.

(®Omoved to rear at
15 ft/sec. Arm
rotated at 60-90
rad/sec.

@moved arm forward
at 19-23 rad/sec.

@®moved to rear at
12 ft/sec. Arm
moved backward at
43-49 rad/sec/

?had a body rota-
tion to left of
14 rad/sec.

(®moved to rear at
11 ft/sec.

@moved slowly
forward and fell
down.




Table II. (Cont'd) Data From Case II - 20% Open Front

Shot Input Ambient Ambient Grid Line
Number Pressure Pressure Temperature Position Motion
psi psi <

24-75-170 10.6 14.9 13.5 Standing-6" moved to rear at
47 ft/sec. Amm
rotated back at
100-500 rad/sec.

®had arm rotated
forward at 109-
154 rad/sec. The
body rotated to
left and moved
forward at 35-
88 rad/sec.

24-75-164 11.1 14.9 16.0 Standing-12" @moved to rear at
40 ft/sec. Arm
rotated to rear
at 127-314 rad/sec.

®had a body rota-
tion to left of
34-48 rad/sec.

24-75-171 10.6 14.9 15.2 Standing-18" ®had body rota-
tion to left of
30-43 rad/sec.
Arm rotated to
rear at 50-127
rad/sec. Dummies
interchanged for
this shot.
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Table III.

Shot
Number

Data from Case III - 20% Open Front with 47% Open Back

Input Ambient Ambient
Pressure Pressure Temp

psi psi i

erature

Grid Line
Position

Motion

24-75-179

24-75-180

24-75-181

24-75-182

24-75-183

24-75-184

3.3 14,9 13.0

T3 14.9 13.5

10.6 14.9 M50 7/

3.5 14.9 19.4

7.6 14.9 19.5

10.8 14.9 19,2

34

Prone-12"

Prone-12"

Prone-12"

Standing-lZ"r

Standing-12"

Standing-12"

(Mmoved backward at
3 ft/sec. Rotated
face to left at
25-50 rad/sec.

®moved forward at
2 ft/sec.

®moved to rear at
11 ft/sec. Rotated
upward at 23-49
rad/sec.

®moved slowly to
front.

Omoved to rear at
37 ft/sec.

®not used.

(®rotated arm back

at 151-218 rad/sec.

@moved to rear at
16 ft/sec. Arm
rotated to rear at
42 rad/sec.

Dummy @ replaced (.

Omoved backwards
at 28 ft/sec.
Arm rotated to
rear at 84-192
rad/sec.

®Omoved to rear at
37 ft/sec. Amm
rotated to rear
151-218 rad/sec.




Table IV. Comparison of Data from Cases I, II, and III
Average Input Grid Line
Case Pressure Position Position Motion
psi in.
I 36 Prone 6 3 ft/sec
49% open 12 <1 ft/sec
front 18 <1 ft/sec
7.5 Prone 6 9 ft/sec,12-18 rad/sec
12 4 ft/sec
18 <1 ft/sec
10.9 Prone 6 5 ft/sec, 16-19 rad/sec
12 7 ft/sec, 17-22 rad/sec
18 <1 ft/sec
3.6 Standing 6 6 ft/sec, 20 rad/sec
12 3 ft/sec, 8 rad/sec
» 18 <1 ft/sec
755 Standing 6 21 ft/sec, 60-250 rad/sec
12 15 ft/sec, 34-84 rad/sec
18 8 ft/sec, 41-60 rad/sec
10.9 Standing 12 25 ft/sec, 125-187 rad/sec
18 13 ft/sec, 52-151 rad/sec
II 3.6 Prone 6 3 ft/sec, 8 rad/sec
20% open 12 <1 ft/sec
front 18 <1 ft/sec
10.9 Prone 6 12 ft/sec, 17 rad/sec
12 9 ft/sec, 19 rad/sec
18 12 ft/sec, 37 rad/sec
3.6 Standing 6 15 ft/sec, 60-90 rad/sec
12 12 ft/sec, 43-49 rad/sec
18 11 ft/sec
10.9 Standing 6 47 ft/sec, 100-500 rad/sec
12 40 ft/sec, 127-314 rad/sec
18 33 ft/sec, 111-314 rad/sec
II1 876 Prone 12 3 ft/sec, 25-50 rad/sec
20% open
Srant snd 7 Prone 12 11 ft/sec, 23-49 rad/sec
47% open 10.9 Prone 12 37 ft/sec, 151-218 rad/sec
back
Standing 12 16 ft/sec, 42 rad/sec
Standing 12 28 ft/sec, 84-192 rad/sec
10.9 Standing 12 37 ft/sec, 151-218 rad/sec
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A. Fill-Time Predictions

Fill-time predictions were made by means of a computer code as noted
above. Predictions were made in two ways. First, the shelter model was
treated as if it consisted of the front room only. Then, it was treated
as one large room equal to the volume of the two rooms. The fill pre-
dictions were then made for the cases of 49% open front for a small room
and a large room, and 20% open front for a small room and large room.
All cases for the model shelter were predicted for 3.6, 7.5, and 10.9
psi input pressure measured before reflection at the front of the
model.

Table V shows a sample set of predlctlons The first head1n§ glves
the input parameters of entrance area (ft2), the room volume (ft3),
time increment of calculation (sec), ambient pressure (psi), and den51ty
of the initial input shock wave level after reflection (slugs/ft3).

The second heading gives the predicted fill parameters:_time (sec),
average room pressure (psi), average room density (slugs/ft3), flow
velocity at entrance (ft/sec), and the entrance dynamic pressure, Q
(psi).

The complete predictions are presented in Appendix B. Plots of
pressure-time for the rooms filling are shown in Figures 13 - 18. On
each plot the dotted line represents the reflected shock wave as a step
input; the solid line represents the predicted fill curve, and the
x-symbols are the data points taken from the oscilloscope records.

Most of the scatter is caused by the reflections of the internal dif-
fracted shock waves as the room fills. The computer code predicts the
average room pressure and does not allow for diffracted waves. A more
elaborate three-dimensional hydrocode might be used if greater accuracy
is required.

Fill parameters for full size room shelters are also tabulated in
Appendix B and will be discussed later.

B. Translation Parameters

A simple stepwise calculation with a computer code (Ref. 1) was
used to predict translation parameters for the model dummy when placed
on the flow centerline of the front room.

The method used was to calculate the drag from the predicted room
filling parameters - entrance flow velocity and density. Coefficients
of drag times area (Cp A, ft2 ) for a 168-1b man in the prone and stand-
ing positions were taken from Reference 3. They were also assumed to
apply to a model dummy when scaled to its area, The dummy's trans-
lational acceleration, velocity, and distance were then calculated as
a function of time by using the predicted dynamic pressure as a load for

the Cp A of the dummy. Tables VII and VIII show some sample parameters.
The remalnder are given in Appendix D.
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Figure 13. Pressure-Fill Predictions - 49% Opening, 3.6 psi
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Figure 14. Pressure-Fill Predictions - 49% Opening, 7.5 psi
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Figure 15. Pressure-Fill Predictions - 49% Opening, 10.9 psi
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Table VII,

TIME=SEC

0,0005
040010
0,0015
0,0020
040025
0,0030
040035
040040
0,0045
0,0050
0,0055
00060
00065

04,0070
0,0075

Predicted Translation Parameters - Prone Position
at Entrance - 49% Open, 7.5 psi

TWO=RODM MODNEL=V/ASS.IFT

DISTANCE=F

ng0002
ng,n007
Ng0015
n,n026
Ng0N40
Ng0056
04,0075
0,0094
;0115
Ng0137
n,0159
Ng0§82
0’0206
n:nzzo
Ng0253

TIME=-SEC

0,0005
04,0010
0,0015
noN020
040025
04,0030
040035
040040
00045
040050
040055
040060
0,0065
040070
N,0075
NgNNAN
n,0085
0,0090
040005
ng0inn
Ng0105
Ny0110
ng0115
Ng0120
ng0125
n,N130

SHOT 24=75=150, 7.%5PSI

T

TWD=RONM MONEL=V/A=B_54FT

SHOT 24=75=150, 775PS1

DISTANCE=FT

ng0002
ngnna7z
N.NNL5
ngnnz7z
NgNN42
NgNNGEO
ngNNAn
ngoyn3
ngny2s
N D155
n;nan
ngn215
n,0246
ngn280
NgN314
04,0349
n,N385
Ng0421
NgN4s8
Ny0496
nN,0533
Ng0872
NgN610
NgNK4B
n,0s87
NgN726

VELDO

45

VELOCITY«FT/SEC ACCEL.=FT/SEC/SEC
0,5625 1325,0051
143420 1358,9100
1,9891 1204,2264
2,5518 1125,4648
340334 963,1823
3,4390 B11,1976
3,7747 67144227
4,0476 545,7249
4,2647 434,2465
4,4332 336,9275
4,5599 253,5n54
4,6513 182,8577
4,7136 124,5201
4,7523 77,3953
4,7729 41,2552

CITY=FT/SFC ACCEL.=FT/SEC/SEC
0,6625 1325,0051
1,3354 1345,7464
2,0171 1363,5397
2,6777 1321,n704
3,2871 1218,8688
3,8462 1118,2198
4,3563 102n,2n12
4,8192 925,6826
5,2367 A35,n434
546112 748,9706
5,9451 667 ,8322
6,2400 591,6107
6,5011 520,4769
56,7284 4%54,5165
6,9252 393,60156
7,0942 337,9433
742377 287,1181
7,3583 241,0882
7,4580 199,4326
745391 16241315
746036 1291533
746537 100,07n8
7,6911 74,8808
7,7178 53,3650
747354 35,3077
7.7459 20,9135




Table VIII.

TIME-SEC D

0.3305
0.3010
0.3315
0.0020
0.3025
0.3330
0.3035
0.0040
0.J345
0.3050
0.3055
0.3060
0.2365
0.207¢C
0.3075

Predicted Translation Parameters - Standing
Position at Entrance - 49% Open, 7.5 psi

TWO-ROOM MODEL-V/A=5,.1FT

SHOT 24-75-150, 7.5PS1

ISTANCE=FT VELUCLITY-FT/SEC
0.0013 5.0962
0.0051 10.2b664
0.0115 15.1¢298
0.0201 19.2966
0.0306 22.R055
0.0627 25.7083
0.05¢2 28.0640
0.0707 29.9368
0.0860 31.3894
0.1020 32.4821
0.1184 33.2752
0.1352 33.8197
0.152¢2 34.1664
0.1593 34.3605
0.1865 34 .4459

46

ACCEL «=FT/SEC/SEC

10192.3473
10340.5206
9726+ 6587
8333.7259
7017.6688
5805.7643
%“711.4057
37645.5104
¢905.1568
2186.5613
1585.0039
1086. 1154

693.4219

386.1500

170.8279




Table VIII. (Cont'd) Predicted Translation Parameters - Standing

TIME-SEC

n,00n5
n 0040
NgNnis
n,onzn
N N625
NgNG3IN
n.nns%
n,nnan
(l’nﬂdg
640060
n,NNES
ngNN&N
e NN6S
N 0070
n,0n7%
N NNAN
n,nnes
hgenNGN
n,Nn0os
(l.nlﬂn
N NINs
NeN110
NgaN115
0,0120
NyN125
(0130
n.n135
N N1an

Position at Entrance - 49% Open, 7.5 psi

TAD=RIOM MONEL=V/AmB.S54FT

SHNT 24-75=150, 7.5P§!1

NISTANCE-FT

N.0Ny3
n,nnsi
noniysd
n,nand
nN316
NgNasn
NgNKN3
N,N773
n;waso
N 1158
N 1369
N, 1590
n,1820
N,?N58
n,23n2
N,2552
n,2806
N,3n64
n,3325
n,3588
n.3853
n 4120
0,6337
N,4654
n, 4922
n.s19n
Ne5459
N,B727

VELNCITY=FT/SFC

5,0962
10,2170
15,3504
20,2627
24,7331
28,775%
32,4080
35,6510
38,5286
41,7633
43,2806
45,2048
46,3605
48,2716
AQ.46IA
50,4527
51,2671
51,9246
52‘4442
52’8440
53,1415
53,3524
53,4924
53,5763
53,5181
53,6322
53,6332
53,5374
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ACCEL.-FT/SEC/SED

§n102,3473
1n243,36n02
10264 ,99R9
9824 ,6298
8940,7701
ANR4 9374
7264,94R9
64R7 ,7338
5753,51n3
5N69,2711
4434,6606
3848,3984
3311,4246
2R22,2163
2379,51N5
1982,7477
1628,5264
1315,1357
1nX9,1509
709,6025
504,9012
421,8093
2RN N5R7
1r7 ,R248
R3,5477
28,%4n8
1,93n5
B.35n4




Figure 19 compares the maximum predicted translational velocity at
the entrance with the average dummy velocities measured. The important
thing to notice is that higher translational velocities are predicted
and measured for the longer fill time as seen from the case for the 20%
open front compared to the 49% open front.

V. SUMMARY AND CONCLUSIONS

This section will summarize the experiment and show some predictions -
for full size room shelters.

A. Summary of Experiment

A 1/12th scale two-room shelter model was exposed to shock waves
for a reflected position at the end of the BRL 24-Inch Shock Tube.
Dummy models were placed in the first room of the model shelter and the
motion caused by the shock wave filling process was observed with a
high speed camera.

Pressure-time fill records were recorded by transducers in both
rooms of the shelter model. Computer code predictions of the filling
process were made and compared to the experimental filling. Some
translational parameters were predicted for the position near the
entrance and compared to the observed motion of the model dummy which
had been positioned on the centerline of the room.

Table IX summarizes the experimental cases tested and lists the
cases of corresponding full size predictions. The latter are described
in the next section.

B. Predictions for Full Size Shelters

Again, as for the shelter model, pressure-time filling predictions
were made for a full size two-room shelter exposed to reflected blast
pressure from an assumed 1-MT source. Reference 4 was used as a guide
for an assumed wave form and duration at each of the input pressure
levels of 3, 7, and 10 psi before reflection.

Figures 20 - 25 are plots of these input waves and the predicted
pressure-time filling as given in the tables of Appendix C for other
full size room shelters.

Again, as for the model dummy, maximum translation parameters for a
168-1b man were calculated for a position near the entrance. Tables X
and XI list sample cases; the remaining tables are given in Appendix E.

“H. L. Brode, "A Review of Nuclear Explosion Phenomena Pertinent to
Protective Construction," Rand Document No. R-425-PR ECD-AD 601139,
Rand Corp., Los Angeles, Califormia, May 1964.
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TRANSLATIONAL VELOCITY OF DUMMY, FT/SEC

,zoﬁ?_ STANDING ON CENTERLINE
\ EXPERIMENTAL
L\ O 49% OPEN FRONT
\ X 20% OPEN FRONT
0 20% OPEN FRONT WITH
ool \ 47% OPEN BACK
\ PREDICTED
. \ & FOR ENTRANCE
8075 psi \
20%0P£|)
- \\
60/ \
N \
N
L, ey \
N X
iy 10.9 PSI X
~ —~
N o ~ 7.5 PSI
20 ‘\\ O~y 36 PSI
\x?\ 3.6 PSI
B — R 10.9ps
O 3.6PSI
o l J l l l [ 1 }
0 2 4 6 ¢ 0 12 14 16 18 20
DISTANCE FROM ENTRANCE,INCHES
Figure 19. Translational Velocity of Model Dummy as a Function

of Location on Floor
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Table IX. Summary of Model and Shelter Parameters

Input Entrance Volume Fill
Model or Shelter Pressure, psi Size Area Area, ft Time,sec Remarks
Model-Front Room 346 30 x 10 x 10 in. 97.5 in2 5.12 .0065 0.28 1b dummy
49% Open Front 7.5 .0085

10.9 .0095
Model-Both Rooms 3.6 50 x 20 x 10 in. 97.5 in2 8.54 .0115 Cp A =0.013 ft2
49% Open Front for prone.

7.5 .014 )
10.9 .0155 Cp A =0.10 ft

for standing

Model-Front Room 3.6 30 x 10 x 10 in. 40.0 in2 12.5 .0175
20% Open Front 7.5 .021

10.9 .023
Model-Both Rooms 3.6 50 x 20 x 10 in. 40.0 in2 20.83 .029
20% Open Front 7.5 .035

10.9 .038
Full Size Shelter .0 30 x 20 x 10 ft 97.5 ft2 61.4 .075 168 1b man
Front Room-49% Open 7.0 .095
Front 10.0 .100
Full Size Shelter .0 50 x 20 x 10 £t 97.5 £t>  102.5 .115 = 1.2 £t°
Both Rooms-49% Open 7.0 145 fDr prone
et 10.0 .155 = 9 ft?

fDr stand1ng

Full Size Shelter 350 30 x 20 x 10 ft 40 ft2 150 .165
Front Room - 20% 7.0 .195 1-MT
Open Front 10.0 .215 blast wave
Full Size Shelter .0 50 x 20 x 10 ft 40 ft2 250 .255
Both Rooms - 20% 7.0 .295
Open Front 10.0 .315
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Figure 20. Fill Predictions for Full Size Shelter - 49% Opening, 3 psi
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Figure 21. Fill Predictions for Full Size Shelter - 49% Opening, 7 psi
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Figure 22. Fill Predictions for Full Size Shelter - 49% Opening, 10 psi
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Figure 23, Fill Predictions for Full Size Shelter - 20% Opening, 3 psi
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Table X. Predicted Translation Parameters - Prone at Entrance -
49% Open, 1-MT, 7 psi

TWN=ROOM SHFLTER=V/A=61.5FT

1=MT, 7PSI

TIME=SEC DISTANCE=FT VELOCITY=FY/SFC ACCEL.=FT/SEC/SEC
040100 ng0{00 1,9954 199,544}
n,n200 n,0395 349151 101,9644
0,0300 N.0861 5,390% 147,54n7
04,0400 N 1453 6,4632 1072723
040500 nN,2136 741945 73,1246
N, 060N N,2878 7.6512 45,6758
n,07nN N, 3656 7.8981 24,6862

TWN=RIOM SHELTER-V/A=]02.6FT
1=MT, 7PS]

TIME=SEC DISTANCE-FT VELOCITY~FT/SFC ACCEL.-FT/SEC/SED
0,0100 Ng0100 1,9954 109,5441
0,0200 NeNan1 4,0222 2n2,6736
0,0300 Ng0892 5,8138 179,1606
0,0400 nNy1550 7,3276 151,3803
n,0500 n,2345 8,5868 125,9230
N,0600 Ny 3255 9,6097 102,2864
0'0700 024257 10‘4207 8130904
0,0800 n.5330 11,0456 62,4959
040900 n,6458 11,5098 46,4177
04,1000 Ny7625 11,8382 32,8342
01100 n,8820 12,0534 21,5273
0,1200 1,0031 12,1782 12,4758
0.1300 1.1252 12,2332 5.4969
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Table XI.

TIME-SEC

N ngnn
ngyn2nn
0,NIN0
NgNann
N Nsna°
nonenn
n.n7nn

TIME=-SEC

n_oLnn
n_n2nn
n n3nn
A, N4aND
n,0snn
N nenn
n.ﬁ7ﬂﬁ
N NANN
n,ngnn
ng10nn
Ngl1nn
fh,12nn
n.13nn

® @ @ 4

Predicted Translation Parameters - Standing at

Entrance - 49% Open, 1-MT, 7 psi

THT-RINM SHELTERV/A=S] S5FT

NISTANCE-FTY

j=MT, 7981

VELNCITY=FT/SFC

N N74R 14,3658
n 2240 28,67
N,6337 39,0644
1,0504 46,0823
1,5426 5n,5523
2,16N8 53,0073
2.5977 54,2816

NISTANCE=FT

TWIRINM SHELTER=V/A=[N2_6FT

j=MT, 708

VELNCITY=FT/SFC

Nyn748 14,9658
ng2arl 29,6797
46574 42,188
141209 52,3060
1.6931 60,3334
243273 f6,5104
3.0156 71,1368
31,7435 74,4485
4,4903 76,5975
542733 78,1086
e NER2 78,8815
f,3aR7 79,2053
7.6a10 79,2630
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ACCEL.-FT/SEC/SFC

1406,58n4
lSon;looD
1N1g,6611
701 7802 .
446,99R8
254,5065
118,424

ACCEL ,=FT/SEC/SFC

1406,58n4¢
1471,3884
1250 ,8392
1N11,7047
R02,7399
(»13‘50‘;3
461,7414
331,1705
224,8953
141,1186
77,2829
32,3845 -
5.7717




Figures 26 and 27 show the translational velocity for the prone and
standing positions for the man. They have been calculated for the full
entrance flow conditions as a function of the percentage of open front.

Again, the predicted velocities are higher for the longer fill times
as seen from the case for the 20% open front.
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TRANSLATIONAL VELOCITY FT/SEC
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Figure 26. Predicted Translational Velocity for a 168-1b Man Prone
at Entrance
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APPENDIX A

HIGH SPEED PHOTOGRAPHS
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SHOT 24-75- 148
FRAME NUMBER TIME, MSEC FRAME NUMBER TIME, MSEC

3wy

65 34.0 185 96.4

Figure A-1. 49% Open Front-Prone on 6-inch Line, 10.4 psi
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SHOT 24-75-146
FRAME NUMBER TIME, MSEC. FRAME NUMBER TIME, MSEC.

0 256 133.5
36 19. | 316 164. 7
g‘ %—Q
e 60.7 336 - 175.1
onea g ——
-
156 81.5 376 195.9

Figure A-2. 49% Open Front-Prone on 12-inch Line, 7.5 psi
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SHOT 24-75-145
FRAME NUMBER TIME , MSEC FRAME NUMBER TIME, MSEC

60 31.6 260 135.6

140 73.2 360 187.6

Figure A-3., 49% Open Front-Prone on 12-inch Line, 11.1 psi
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Figure A-4.

SHOT 24-75-149
FRAME NUMBER

k
34 325

TIME , MSEC.
b ol |

96.4

169. 2

49% Open Front-Standing on 6-inch Line, 3.6 psi
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SHOT 24- 75-151
FRAME NUMBER TIME, MSEC. FRAME NUMBER TIME,MSEC.

i

260.4

Figure A-5. 49% Open Front-Standing on 12-inch Line, 3.5 psi
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FRAME NUMBER

Figure A-6.

SHOT
TIME, MSEC

16.0

26.4

24-75-153
FRAME NUMBER

TIME , MSEC

1o

57.6

172.0

234 4

49% Open Front-Standing on 12-inch Line, 7.7 psi
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SHOT 24-75-154
FRAME NUMBER TIME ,MSEC FRAME NUMBER TIME ,MSEC

50 26.4

20 10.8 60 31.6

30 ' 16.0 70 36.8

Figure A-7. 49% Open Front-Standing on 12-inch Line, 11.6 psi
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FRAME NUMBER

Figure A-7. (Cont'd)

SHOT 24-75-154
FRAME NUMBER

TIME , MSEC TIME , MSEC

57.2

4

78.

182.4

49% Open Front-Standing on 12-inch Line, 11.6 psi
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SHOT 24-75-167
FRAME NUMBER TIME, MSEC FRAME NUMBER TIME, MSEC

44 26. 9 264 1385. 2

284 146.5

205 105. 8
Figure A-8. 20% Open Front-Prone on 6-inch Line, 3.5 psi
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FRAME NUMBER

51

Figure A-9.

SHOT 24-75-169
TIME, MSEC

Tl

i

26.2

FRAME NUMBER

TIME , MSEC

36.4

.
121 61.9

20% Open Front-Prone on 6-inch Line, 11.4 psi
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SHOT 24-75- 165
FRAME NUMBER TIME, MSEC FRAME NUMBER TIME, MSEC

163 85.2

43 22.8 203 106.2

103 54.0 243 126.8
Figure A-10. 20% Open Front-Prone on 12-inch Line, 11.1 psi
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SHOT 24-75-168
FRAME NUMBER TIME , MSEC FRAME NUMBER TIME ; MSEC

60 31.1 320 165
Figure A-11. 20% Open Front-Standing on 6-inch Line, 3.4 psi
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SHOT 24-75-170
FRAME NUMBER TIME,MSEC FRAME NUMBER TIME,MSEC

(o} : 0.2
10 5.3

Figure A-12. 20% Open Front-Standing on 6-inch Line, 10.6 psi

25 13.0




SHOT 24-75-164
FRAME NUMBER TIME,MSEC FRAME NUMBER TIME,MSEC

34 17.9

54 28.3

I8 9.7 94 48.9

Figure A-13. 20% Open Front-Standing on 12-inch Line, 11.1 psi
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SHOT 24-75-173
FRAME NUMBER TIME, MSEC FRAME NUMBER TIME ,MSEC

* 1

37 ' 19.8

T ) 9.4 77 40.6

Figure A-14. 20% Open Front-Standing on 18-inch Line, 3.7 psi
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SHOT 24-75-171
FRAME NUMBER TIME, MSEC FRAME NUMBER TIME,MSEC

23 12 4 64 33.4

Figure A-15. 20% Open Front-Standing on 18-inch Line, 10.6 psi
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FRAME NUMBER

!

75

Figure A-16. 20% Open Front - 47% Open Back-Prone on 12-inch Line, 7.3 psi

SHOT 24-75-180

TIME,MSEC

0.4

39.4

95

3956

81

FRAME NUMBER

TIME, MSEC

49.8

205.8




SHOT 24-75-18!

FRAME NUMBER TIME ,MSEC FRAME NUMBER TIME, MSEC
i b i

36 19.1 97 50.8

57 30.0

157 82.0

Figure A-17. 20% Open Front-47% Open Back-Prone on 12-inch Line, 10.6 psi
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SHOT 24-75-182

FRAME NUMBER _ TIME, MSEC FRAME NUMBER TIME, MSEC
Ij 0 i e
0 0.4 50 6.4
60 3.6
wie
) |
30 16.0 70 36.8
40 21.2 80 42.0

Figure A-18. 20% Open Front - 47% Open Back-Standing on 12-inch Line, 3.5 psi
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SHOT 24-75-183

FRAME NUMBER TIME, MSEC FRAME NUMBER TIME , MSEC
)

."‘ r

8.6
L

2

|
40 2
4 2

3.8

5

25 13.4

Figure A-19. 20% Open Front - 47% Open Back-Standing on 12-inch Line, 7.6 psi
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APPENDIX B

TABLES OF PREDICTED FILL PARAMETERS FOR MODEL
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Table B-1I.

AREAL YOLUME
6.677E 00 0.347200E
TIME PRESSURE
SECONDS PS1
V.500E=03 04104341
0.1C0E=02 0,203017F
0.150E=02 0,295393E
042C0E-02 0,3809A7E
0_250E=02 o.ARQWSRE
o g 300E=02 o 530275E

t3%0E=02 5015035
0 ACCE=02 o,sana73€
o:aﬂcE-oz 0y69A248E
U.SG0E=D2 0.7354R7F
U 58CE=G2 g:7ﬁ641ﬂE
UL AGCE=C2 0.7RA7(RE
0,650E=02 OoAN1K209F
0.70G0E=32 Uy79ARQ4E
0.7%CE=02 Uy 'Ro36K0OE
G, RCGE=D2 ' 706858€E
0 ASUFE=n2 0’8035932
0.Q00E=n2 0g79A5854aF
0.9K0F =02 J,B03A90E
0.1C0F=91 0,796557F
0Z105F=yt G4R03A99E
0,110E=-01} 0,7 96554F
0'1135 =01 0 aqxﬁasf
04120E=01 04 ' 706554
G, J125€-01 otsﬂxsouE
0.130FE=01 04796555E
u:lsﬁE-ul U,R03A0YE
U.14CE=01 0, !706554E
0.145F=91 0,8016935
0,150E=91 04796553€F
U 155E=01 0,8036099E
0,160E=01 0,706551F
U 15BE=01 04R9360,E
0.170E=01 0,796552€
0.175F=01 0yRAN3690E
0.19CF=01 04796551€
U iRAE=01 01803608‘
0.190F=01 0,796550E
0.195E=01 0,893690E
0,200E=-01 0,796550E
0.205E~01 04803693E
0,210E=01 0,796549F
0,215F=01 Je '3n3K99€
0.,220E=01 J,79AS48E
0.,225E=01 o.Qﬁ3ﬁquE

ni

ul
i
"y
ng
ni
"y
"l
uy
uyi
ng
"}
"
ni
ug
"l
"l
0y

1D
ng
ni
ng
ni
"y

ty
1B |
"y
"Wy
nt
1y
0y
By
Ny
iy
0l
ug
ni
ng
ni
ni
"y
1B}
ni
(B}
"y
nyi

~caa

TIME
0.500000E=03

NENS3
UF=82/F4

1,245426E=02
01,259069E=02
1,27 R81E=02
14283673E=02
n,294511E=02
1,304316E=02
1,313058E=02
1",320714E=02
1,327264E=02
H,332689E=02
1,336965E=02
1,340047E=02
1,341R34E~02
W,341131E=02
Ny342G67E=-02
N ,341012E=02
1,.341798FE=02
N,34U930E=02
W.341925F=02
1,340R6KE=02
W.341R52E=02

«34U704E=02
n,341780E=0?
Ne340722E=02
W.3417U0RE=D2
0,34085uE=02
14341636E=02
W.340578E=02
1.341565E=U2
0 .34050hE=N?

«341403F=()2
1e340435E=02
ne341422E=02
H.34u364E=N2
N,34135{E=02
H,,340293E=02
Ue341283E=N2
1,340222E=02
H,34121U0E=02
He34U152E=02
",341130E=02
,340082E=02
N,341069E=02
01,340012E=02
N,340000E=02

87

PRESSIIRE
0.1%01tonf y2

2
FPS

0,631460F u3
0,569171F u3
0451USBYE 03
0,455484E U3
04,403597F u3
04354625E 03
0,36B242E u3
04264092E 13
ng221781E u3
Ng1RVASEE U3
0,140734F u3
N l6UAQUE U3
N,S7B236F u2
“N4211131F v2
14302439F 12
“0,316772E 12
04318397E u2
“Ue317716E 12
1y 31RA02E u2
“0,317950E 2
Ug31B437F u2
0,317985F 12
Ng318473F u2

(1,318120E v2
0,318%507E 2
“04318154FE 12
(14318542E 12
'u=3lHﬂB9E ue
Ng318877E n2
ny318124E u2
01 ,318612F 02
"0 318158F u2
0431BR46E 12
"U,318192E u2
U,31BA81F u2
“0,318227F 02
Ng318718F 12
"0.318261FE 102
Vg318749E y2
1,318295F 12
(1g318783E u2
“0,31R329E u2
Ng31RRITE v2
~0,318362F u2
1o318R51E y2

Fill- T1me Pred1ct10n - 49% Open, 3.6 psi - Front Room

JNDENSITY
06.3180NLF=N2

DPY
PS1

0,324436F 01
0,276556E U1
04232249E 01
0,191932F 014
0,15579uE Ny
06,123837€ nt
0'0596755 Un
Ne72C0A49E niu
0,517367E nn
0,349447F nu
03214293F 0On
0,110337F nu
0,36789LF=M1]
0,528821F =112
N 106906 =M1
0,119197F=uy
01118177 =01
0,119883F =11}
0,111821F=n1}
0,119883F =01
Nell184SF=01
a119884F=N1
Ng111870LF=01
O,119885E=01
Ng111895F=01
N,119886F=01
N 111919F =1
0=119557E-nl
0.111943E-ﬂl
N,119888F=01
,111968M=01
Ng110889F=n}
0g111992F =011
Nel119889F =Ny
0.112016E-ul
0,11980LF=0}
0,11204(F=N1
N 119891F=0y
fg112064F =01
N 119802FE =N}
04112088K=01
0,119893F=01
0,112112F=04
Na119R94F =011
0,112136F=nt




Table B-II,

AREAY VoL lIME

0.877E 00 0.%7R700E
TIME PRFESSIURE
SFCANNS PST

0,500E=03 0,626010€
0.1C0E=02 0,1?1?36F
0,150E=C2 04181757E
0,200E=02 0%23R042E
0.250E=02 0,291982E
0.300F=02 04343484F
0,350E=02 0,302472E
0.40CF=02 O.4a3AABYE
0.450E=02 o;aazasse
0,500E=02 0,523754€E
02%80F=g2 0'5621395
0.800E=~02 0,597781E
0 8%0E=02 0‘6306585
0.,700E=0?2 0,6607455
G.750F=02 04588027E
0,A00E=02 04712487E
0;R50F~=02 0,7341(3€
0.900E=02 0, 75285%E
0,950E=92 0y 768709‘
0.1G0F=01 o,7ﬂxﬁpoe
0.1C5E=01 0701512€
0.110E=01 0:703233=
0.115E=0n1 V.801290F
02120E=01 0y798760F
0.125FE=01 048013218E
0.130E=01 04798763E
0,135€=01 0,801328E
0,140E=01 0.7057635
0.145F=n1 0, 801328E
0:15GE=01 0g J7987K3F
05155E=01 0, anxxzaz
0 1AGF=01 0,7037635
0,165E=01 0,801328E
0.170E=01 0, '79R763E
0.175E=n1 Vg ‘8n132aF€
GL1RUE=01 0,70575:5
0.1R5F=01 0,801328E
Vs 190E=01 0:7067626
0-195E=01 0,A01323E
04200E=01 047987 62E
02205€e=-01 0 3011955
0.210E=21 Oy *70R762E
0 215€-01 0, *a01328E
0.220E=01 0 7OR7K2E
0.225E=u1 0. 871328
0.230F=01 0.79R762E
0.235E=91 U, RN1328E
0.243E=01 0.79R762E
05245E=01 0,891328€

ui

10
ui
ui
"Wy
sl
(B
uy
ug
ny

ul
ug

ui
1y
({1
0y
01
0
"l
ul
wi
ni
uy
i
(3
o1
ul
ui
0l
u
ni
Ny
1"
Ul
i
"y
ui
01
(B
0y
ul
ui
0y
0y
"y
i
vl
ul
ui
ni

Fill-Time Prediction - 49% Open,

TINE
0450000VE~03

NENS
IF=S2/F4

0,239A5%E=02
U,248039F=02
N,286130E=02
0,263912E=02
Ne271370E~02
),27849yuE=02
N,285264E~=Nn2
h,291680E=D2
1,297732E=02
0,3334{5E=02
0,308722E=02
Ny313650E=02
1eJLB8195E=02
0,322355E=02
14326127E=02
0,329%u9E=02
0,332498E=02
1.335000E=02
1e337282E=02
N e330068BE=02
N,340435E=-02
0.341364E~02
0N, 341788F—n2

341412E 02
0 1417661-02

‘1413855-02
Ue34174yE=02
0,341359E=02
V,341714E=02
H,341333E=02
N.341688E=07
N,341307E~02
Ue341A61E=02
V., 341280E=02
1,341635€E=02
0,341254E=02
1 e3416u%E=N2
,341228E=02
0,341583E=02
1e341202E=02
0,341557E=02
1,341176E=02
N,341531E=02
",341150E=02
W.341505€E=02
W,341§124E=02
1.341A479E=02
W,341098E=02
1,341453E=-02

88

_PREGSURE
0.180000E w2

2
FPS

1.631460F 13
0‘504"155 L3
0,557Q46E vl
04523211F 03
0,489757F 03
0,4%7R531E u3
04426471F u3
04396%17F u3
0,367R02E u3
0,339R6VE LY
04312R22E 03
642R6A416E 03
04260969F 03
0,236205E 03
0,212045E 13
0,1R8406E 03
04165193E u3
0,142302E 3
Ne119R02E u3l
1g969151F 02
0,739%50KFE 12
n,snun43E v2
042280 1AF v2
g 1RRYNAE 12
04190794F 02
TOg190A34E (2
UglOU737E 12
“0419uA40FE 02
0,19uU745F 02
'0,190&475 u2
N 190752E v2
0.100”55E ue
0,19u76UE v2
T0419UR63F 12
0o,19U768E v2
T0419UR7UVE 02
0a190775E n2
“Dg10UR7BE 12
Ug1OU7B3E 12
“0,1QuURBSF v2
0,190790E vy2
“04190K93E v2
0419u798F 12
“U419U700E v2
04,190R05F u2
“D41Q9u708E u2
0310uR136 u2
0419U715EF 02
0o,19082VE v2

3.6 psi - Rear Room

JNENSITY
0.318v00F=n2

DPY
PS1

H.324436F 0
04295807€ 01
0,267988F ny
0,241697E 01
0,216R816E 01
04,193397F 01
0.171467E N1
0,1510285 1
6,132671E n)
0.114569F 01
0,9848745 0y
0,837846F 0y
0,704847F ou
0.5532956 Nu
0,474807F Ou
0.378216E N
04293079 Ou
Ng218998F Ny
0,155529F 0
0.1027UOF Ou
N,60G384r=01
0,276243F=01
02573763F-0?
0,421541F=0?
0,401787F=0?
Ngd4310830=02
0,401549E=02
0.d31074E-n?
0'401581E-H?
443107 5E=02
(1,401613F=0?
Ng431L76E=02
0,401645F=1?2
ﬂ.dSlU?BE-H?
6,401677€=02
6,431079F=02
0‘4017U9F-ﬂ?
0,d3108uﬁ-0?
0,401741E=02
0,431UB1F=N?
0,40{773E=02
0,431UB2E=02
0,401805E=02
04431083E=02
0,401836E=02
0,431URSFE=02
034016686-0?
64431UB6E=N2
N0.A0190LE=02




Table B-III,

AREAL YOI IIME

0.677E 00 0.3472(pE
TIME PRFESSIIRE
SERNNNS PSt

0.%500FE=-03 0417453
0-100E=02 0.3A4963E
0.150E=02  04571922€
0.200E=02 o.7o5a7o€
0,250E=0Q2 o 103712€
6.300E=922 Oy C127672€
0,350€=-02 0, 1506235
0o aG0F=2 0, $172331¢€
0, A50E=Q2 0,109607’
ozsoue-nz V4211307F
0.550E=0D2 0,22R321F
0.600E=02 0,243568E
0.650F=02 0!2560%76
0,700E=02 0,26R833E
0.750E=02 0, L27R168E
0,%00E~)2 0,2RS5AR47E
0.8%0F=92 o,zozsuoe
0,900F=02 0,295006E
0,950E=02 0. 2050305
0,130E=91 0,2°d69?F
6.105F=01 0,295729€
U.110E=01 0, *204220F
0.115E=01 0_295&606
0‘120E 01 0,204?316
Ug125E~-01 ¢ 295AK9E
0r130E=01 o 1204234F
0.135E=01 de *2958K0F
o:xduE-ox 0, 20421nE
US145E=91 a’zoﬁamoe
0.150E=01 0,294230€E
0,155E=01 0,20686°E
0.160E=01 0,294230F
0,1A5F=01 o'zosasoz
0 17CE~-01 0,2942209E
0_175E=01 u,zosasor
0g180F=01 0,294229€
0,185€E=01 Jh205840F
0.190E=01 0,2042206
04195E=-91 0,295RK0QE
U.200E=01 0,204228E
02205E=01 0,29%A70E
G.21CF=01 0,294228E
0,215F=21 J.295R70F
Co22UE=¢1 U, 204228E
0.22%C~=u1} J,295R7pE

ui

19
i

Wi
ui
u2
ue

e
u2

"2
w2
n2
ng
u2
"ne
"2

w2
u2

u2
u2
u2
u2
u2
n2
ue
n2
n2
"2
na
n2
"2
u2
ug
u2
"e
u2
n2
u2
32
ue
02
u2
n2
u2
u2
ne

TIME
", 500000E=03

NENJ
UE=82/F4

11,252078E=02
1.276343E-02

WeI3G1IUBE=02
11,327244E=02
N,354723E=02
H.,381A6UE=02
g 47RS4E=02
1,432440E=02
H,48854AuSE=02
N, 4765R84E=02
W, 495RA54E=02
"0513!225-0’
",528320E=02
1,541307E=02
1,552309E=02
1,561007E=02
M1,8567A416E=02
WeH71372E=02
WeB71A17E=02
u,570971E=02
1,572146E=02
n,570221E=02
11,572079E=02
),560077E=02
V,571R32E=N2
U 856973yE=-02
0,571%86E=02
H,560485E=02
1,571342E=02
0,569241E=02
1,571098E=02
1,5ARQQ7E=02
He57URS8E=02
0,568755E=02
N,570612E=02
1,568%13E=02
U, TR7u371E-02
n,568272E=02
1y57U130E=02
1.,568032E=02
), 560R0E=02
u:567792£ =02

1,569651E=02
U, TS67554E=02

N, 5694 13FE=02

89

+PRESSIURF
0,1%5UNQUVE u2

ua2
FPS

04972405F 03
0.,9%5%09E u3

La937211E 03
N 91AISNE 03
)g807183F u3
1 ,A24998F U3
(1,740917E 13
0,662124F 43
NeSABAIIE uJ
L ,519543F 13
0,4%55087E 03
U,394625F 03
Ng337A6KE 13
1 ,283667FE ul
04232013€ U3
N 1R1948F u3
Vg 132379€ u3
0,809R3OF u2
0,913885F 00
-n'nunﬁqu ul
0,239160FE 102
'0=345465E ye
g 378490E u2
“04377420E u2
0,378072E 02
T0,377477F u2
01g378160F 02
T0,377863F v2
0,37R247F 12
“Ne377649F u2
0g37B333E v2
“0,377735E 02
Ne37R419F v2
TULI77R20NFE 12
0,378504F u2
“0,377905F v2
0,3735905 u2
“04377990E v2
0,378675E u2
'0‘37an75£ u2
G4378760F v2
S0437A159F v2
e 378R45F U2
"0,378B243E 12
0,37R929E u2

Fill-Time Prediction - 49% Open, 10.9 psi - Front Room’

<NENSITY
0.504000E=N2

ney
PS1

0,761U22E N1
0.795574F 01

n:5271A7F Ny
n,A54912F 01
0.3750255 1y
6,797341F g
0.,685917¢C uy
N,S797%9E v}
N 481268F U}
0,391890F 0y
0,312317€E 11}
N,242K89F U}
0,182773E ut
03132117E ny
04,901656E nu

0.563803FE nu
ﬁ'302156E Do

0,114127E 0u
0,146157C~u4
0,127186F=02
0,100U46F=n{
0,236819E=01
0,250386E=N1
0,282558€E~01
0,249833E=01
N,282522F~=01
Ne24995uE =01
(14282529€=11
0,25CUB4F =N}
0,282537F=n1}
0,250178E=01
0,282544E=01}
032502915-01
0,282552F=n1
0.250405E-n1
1,282559E=01
0,250517€=01
0,282566F=01
0,256630E=0]
0,282573E-01
(,256742E=0)
0,28258(F=01
0,250854E=01
0,282588F=01
0.25096AF=01




AREAL
0,677E 00

TIME
SECNNNS

6.500E=03
G.100E=02
0.150E=02
04,200E~-02
00 250E-02
0.300E=02
0:3505-02
0.,400E=02
0.450E=02
0.500E=02
0 550E=02
0,6C0E=C2
04hSIE=02
0,700E=902
G.750E=02
U R0UE=D2
0.RS50E=02
0,900E=902
0,950F=92
0.100E=y1l
U 135E~-01
0gi1uE=01
00115E~01
0,120F=01
021255-01
V.132F=01
0.135E=01
0.140FE=01
07145E=01
0.,150F=y1
G,155E=01
001RuFE=-01
0.165E=n1
0:17UE-01
0.175F=01

Table B-1IV.

YOLUME
0.,57R8700E

PRESSURE
PS1

0:1047125
U, L2152C1E
0 331615F
0, 45&054:
0,582717E
0,717599E
3!8ﬁ87RRF
0,100588¢
0, 115029€E
0 120141F
Uy 14286RF
0 15616?F
U, “1AROALE
O, 1812809E
04 L 193054E
0. 204?51F
0 2148575
0 ?PABSSE
Ve ?34?3?E
u.2d?°73t
0 ?§107|F
Do ?ﬂsﬁlss
0, *2653(2F
0 271425‘
O 27688J=
0.28166K1E
Ue2R6761LE
O 28017?5
U291 RANE
0 {2Q38K1F
U, L 205057€
039043055
(138 29530 BE
0,294723E
Ue ,205313%

ny

ui
ni
"W
ni
"y
"y
ul
ne
ne
ne2
n2
na
n2
ne
u
n2
ne
"we
"
n2
ne
n2
na
uz2
ua
1na
na
na
u2
ua
na
ne
we
ue
1"

TIME
1.500000E=03

NENS
UE=S2/F4

1,244184E=02
1,257878E=02
1,272084E=02
1,286790E=02
N,302022E=02
We317745E=02
1e33396uE=02
1,350620E=02
1,366976E=~02
(1, 382958E=02?
1W,3985uU5E=02
W, 413562E=02
1442808GE=-02
U, 4420205 -02
W, ASS5I45E=02
".4680275-02
0,480039E=02
W,491364E=02
1,531982E=02
0.5113825-02

«S21053E=02

¢529485E=02
u 5371725 -02
n,5441 uRE=~02
"W, 550286E=02
1 .5557uuvE=02
",56U344E=02
U, 564207E 02
W, S567274E=02
n,569517E=-02
1 ,570R72E=02
1,570h409E=02
1e571109E=02
U,57U0369E=02
n,5710u3RE=02

90

_PRESSURF
N 180000E u2
y2
FPS
972405F 13

0.962508F u3
0,952065F 03
,9411W63E 13
0,929488E u3
1g917330E u3
NgQUARB2E u3
HgBRI266F U3
NGB3614NF 13
bg7ASNO0VE u3
0,735R33FE u3
0,6RRRNZE U3
(.643277F u3
04599783F u3
N, 55B157E u3
n,51enxaE u3
Ngd479882E 13
n,442A57F u3
h=4u7146E n3
03372°48E u3d
1433996UE 03

Ne3UBW7IFE Ul
We277175F u3

Ng247 iSuF 13
1g217R72F n3
n’189203E n3
Wel16ULABSE u3
g l33U18E 03
naluSni6F vl
N_764724E u2
1, 4608 11F 12

'n‘96774HE vl

i 19un57E 02

“n_,221n1vE uy2

N.226767F u2

Fill-Time Prediction - 49% Open, 10.9 psi - Rear Room °

<LNENSITY
0,50400LE=02

DPT
PS1

0,751022F N1
0:7824285 ny
0,802833F 0}y
n_R22LS2F N1
N A399NHLE 1}
04856186F N}
0,87G72GF 11y
0,879415E U1
n,AR11808E 1}
04,744759E 01
0’67909b5 UB |
0,615465FE 01
0.5544N06E N
044963NGE 01
n,441424€ 01
04389956F 01
0,341991€ 01
0,29756LE 1)
03256541F L |
0,219173E 01
04,1850U65E U}
0,154206E N}
n,126476E 11}
N410175LE 0|
04799014E o
N 608134€ 1o
0, ,A43782F Nu
(14305037E On
0,191189E (i
nh 101828BE On
0.370444E =111
04185620E~12
0,631933E=01?
0'073414E-”?
0.,R995NBE=1D




AREAL
0.277E o

TIME
SECONNS

v} NOOF 03
ol a100E=02
VU 150E=02
0:2006-02
0.250F=02
0.300E-02
0.350F=02
0,400E=02
0.450E=92
0.%Q0FE=32
0.55UF=92
0 6UUE=C2
0,AS0E=02
0.700C=02
0.750E=C2
0.R0QE=C?2
0.850E=32
0.,UUF=02
G.9%0F=02
0.1uof~01
u'1usE 01
0,110F=01
0C115F=01
0,120E=01
021255-01
G 130E=01
0 135E=n1
G 140E=u1
U 145E=01
0'150? 01
0,155E-01
o 160E=0N1
0.155€=0u1
02170£-01
0,17%E=01
0,1RUE=-01
U 1RBE=01
0.190€=01
0.19%F=01
0420UE=01
04 Y2uBE=0!
0.210FE=01
DZZIRE-nl
04220FE=91
0,225E=01

Table V,

YnLUHE
03472 1E

PRESSIRE
PST

<A37093E
o ‘a65300F
0,1?54145
U, 16931 3E
) ZOQIHSE
O, 247°osr
0 2ns7ca=
0.3222926
U 357727
0.391073F
0,425024€E
0'486657E

LAR7ASTE
o '516ROAE
0, '544R99E
0 57172J€
0,507?69F
U,621617€
0 644d7OE
0 A6ALARE
J.BARRSC2E
JL705554€
04723294¢
0,739718E
0,754a?2F
0y76RACLE
O,y 7R10851€E
O ‘702164z
o,nn1°19F
0,810343F
v 8173816
Uy *823018E
0,627?118
0482086 DE
u'asotsss
04829427E
U.830A28E
0,82042pE
o'nxoﬁzas

0 B?QlZPE
U 'A30628E

e R29420E
u,“?gﬁ?%E
v R20420E
u.qxoﬁzke

TIME
NeSJUNLUE=03

DENZ
HE=82/F 4

H,236091E=02
e RP42RE61E=02
0,2486Y2E=02
N,2542yuBE=02
1,259673E=02
",264993E=02
",270162E=02
1,275176E=02
1,280033E=02
U,284727E=02
1,2R9258E=02
1e.293621E=02
1,297R15E=02
", 301"38E -02
e 305680E=02
1,309365E=02
1,312R66E=02
Ny316101E=02
W, 310338E=02
1.3223(37E=02
0,.325008E=02

W,327710E=02
e 330141E=02

1,332392E=02
W,334463E=02
U, 336351E=02
n,338058E~02
0, ,3305R1E=~02
u;34uozoe-oz
b, 3420735 02
11,343038E=02
H,SASHlUE =02
1), 344385E=02
1e344748E=02
1, 344R209E=02
U,344677E=02
e 344R41E=02
1.344662E-02
W 344R28E=02
H,344648E=02
1, 344R 1 4E=02
11,344A34E=02
h,344RuyE=02
1,34402UE=02
,3447R6E=02

91

_PRESSHQE
NelA9U0VE 012

u?
FPS

L.6A7QQ9F
0,621A61E
0,596380F
Uy57156RE
04547 385E
0,523R23F
0450UR6SF
0,478404F
04456A91F
0,435436F
0,4147095
u,304459E

V.374757E
04355490F

(,336R67E
0.318267E
n,suu?sﬂﬁ
(1g2R2A43F
0.265375E
0=2l6430E
032318115

04215469F
0s199386F

0,1A3539F
(g167R9OF
0,152439E
0413712AF
0,121926F
Uglu6795F
04916798F
0,765154E
0,61 1536F
0o,454104F
0.2&65A8F
Lg64U337FE
U 11VURYGE
041297 33E
*0,130459E
04130527€
"llg13UAQSE
Ngl3US28BF
"ol 3UA9RE
Ug13UN3IFE
0,13nK00E
Ng130534E

Fill-Time Prediction - 20% Open, 3,6 psi - Front Room

JDENSITY
N.318Y0LF=n2

DPT
PS1

0:337929E 01
Ng317711F 0y
04298U21E ny
0,278906F 01
0.2604u5E 01
1,242549F u{
0422536CF 1y
n,208B856F 01
0,1930L48F 0y
0317794uF 01
0.163535F n
04149829F Ny
0,136817F n}
Nel24489F n}y
64112836F 01
(,101846F 0}
0,915027F v
0,817932F nn
n.727ux7r o
03642124F 0n
0,563095F On

0.,4B89775F (v
04422009F Nn

N ,3B89653F 0
h¢302565F tn
04250615F N
N 203683F nu
03161663F n
0,124462F 00
0,92LU39KE~=0}
N ,642361F=n{
0,411327€=04
0,227103F =0}
0,905852F =02
Ng452723F=NX
N 147014F =12
0,185806F=u2
03203748F—02
0.188087[-"2
0,203851F=02
04,188091F=0?
0,203851F=02
0,188U99F=02
(1,203852F =02
0,188107F=02




ARF AL
0.277€ o0

TIMF
SEGNNNS

0 100E=02
O, ZOUE 02

0.300E=-n2
o:acus-uz
G.5CCE=02
C.AGO0F=02
0.7CUFE=02
0.RLUE=(2
UL 9C0E=02
Ug1GUUE=01
0,110E=Q1
0.,12CF=01
0 130F=01
G 140E=-0C1
0.150FE=-01
0J1AUE=DY
0,170VE=01
0.1RUE=01
04,190F=01
0,20CE=01
0.21CE=91
0.220F=01
U.23C0F=01
0.24CE=31
0.250E=01
0.260C=01
U.270E=01
0, quE ¢l
U, 2°uE'01
0,3C0E=01
u:310E-01
0.320E=01
0.330F=01
0.,340F=01
0.3%5UF=01
0.3%0E=n1
0 2a370E=u1

BROE 61
0 JagE=91
OZAuUE-ul

Table B-VI.

YQIUME
0e57R7(0nE

PRESSIURE
PS1

0,5244R2F
0, '103A08E
G, 1533Q3F
Vg 201725?
o,zanﬂtnF
0,293772F
0,337372E
04379292E
J4419403E
0, 4@7°41F
Oy *494A(&E
o,szoassF
0,562495E
0,593681E
0,623007E
u'6NOA61E
0y676034E
¢,699715E
0,721498E
u.741169F
0,759325E
0l775358F
0.789447F
u;so1sass
UeBL173RE
0.819R77E
0,825935€
0,R29774F
U, BSO&?QE
Ug *R29172¢
0 830004F
U.B291K5E
u;aaoqoas
UoB829165E
0,ARI0QV4E
0'8?01555
0 BI0QC4E
0.R291K5E
0,R309G4E
u;R2°165€

ni

uo
ni
ni
ni
ul
i
ni
Bl
uy
W
ul
Wy
wi
i
[B}
ng
0l
(13
ut
ni
ui
ny
ul
ni
ul
ui
(19
ui
n
ni
ul
u
1"y
nl
ui
ni
ni
ni
"
0l

TIME
Ve lQUOUUE=02

NEN3
UE=82/F4

,2381R9E=U2
W, 2452u1E=02
1,25202%E=02
W.25865,E=02
W.265067E=02
01,271267E=02
W,277243E=02
1,282980E=02
11,2B8849QFE=02
1,293769E=02
u,298795E=02
1,303573E=02
n,338101E=-02
1,312375€E=02
U,316395E=02
W,320158E=02
U,323663E=02
0,3269G9E=02
), 329R985E=N2
W.332610F=02
0,33508GE=02
,337277E=02
U,339209E=02
0y340872E=02
1,342264E=02
0,34338GE=02
0,34421GE=02
11,3447 36E=02
U,344R60E=-02
H,344R36E=02
W,348R74E=02
N,344615E=02
1,344R54E=02
1,344%595F=02
D,344R3J4E=02
1,344575E=02
1,344R14E=02
11, 344555E=02
143447 94E=02
0,3445385E=072

92

_PQESSURF
O.149000F 02

ne
FPS

0.647999F 03
0.616553E u3
1o5RH259F 13
U:5H6794E {F
0,528232E u3
0,500543F u3
n,473698E 03
(,447063F U3
04422406F u3
U,397R9UFE uJ
0437408LE 13
04350039F u3
04328420F 03
0g306511F vl
0,2R514KE 03
04264295F u3
0,4243916F U3
0.,22396RF u3
(0.2G440RF 03
LgIRBS19UE U3
14166264F U3
0g14757RE u3
04129070F u3
WglluRBAF 13
0,922597F u2
0,737061F u2
0,547254F u2
0D,346064F U2
JB15623F 0]
SUGI3K70VE 1»2
(14 155090F 12
“UG156564E 12
Hg156B5UE u2
'031*65055 u2
H,1%6A53FE u?2
0:1566nuE n2
0.156658F 12
'h.l%ﬁﬁuﬁF "2
0,156663F 12
"N 15AFRYIFE 12

Fill Time Prediction - 20% Open, 3.6 psi - Rear Room

JMENSITY
N.I18GNLF=112

DPT
PS]

0,337920F 0}
Ny313682F 0y
N 29G208F 1
0,267585F uy
N4245875¢ 1
0,225121F 01
0,205354F Uy
n'186503E n1
0g16R845F 1}
h 152109 0t
he136377F 01
ig121635F ny
0,1078A5F uf
0,950433F vu
0,A31462F nNu
0,721474F o
Ng620196E nu
03527358E Uu
0,4426091F 0On
0.36593QF (i
0,296R58E Uu
0,235225E 0On
6418UBIBE Mo
0.13352°r (e
n3031612E-u1
0,596472€=0}
04329653E=01
N, 1320KA9E=011
N, 7344R6F=0X
0,220454F =02
Ny 268638E=02
0.293449F-np
0,27LRB3F=02
0‘2935A8F-u9
427 UBASF =02
0.2935409F~112
0.270912F =02
0,293549F =02
(,270L92B8F=02
0,29355LF=02




Table B-VII,

ARF AL VOLUME
0.277€ ngo 0.3472¢aE
TIMF PRFSSIJRE

SECNNDS PSI
0I500FE=0n3 V.B3a1R7E
05100E=02 0. 12RR24F
02180F=02 Vy106228E
0g2UUE=y2 U, 265537F
02250E-02 Uy '336595€
0.3G0F=02 o,ansrxse
u:ssoc-oz V475934 E
0.A4yUFE=02 o,saaoﬁos
0.,450F=02 Uah11014E
0.500E=02 o“ﬁ7sﬁaq=
0,550E=02 7 740093E
00RGOE=02 UsRO3RADE
0.650E=02 U RHE5153E
0:700E—02 0,0243635
Uo75ufl=02 0.,9R29(SE
0sR00E=02 0.103023F
0.85UF=02 0,109377E
0.00GF=02 v, 114659
6.950F=02 01110719F
U 1C0F=01 U, 124A36E
00 105F=01 Ul 129343E
0.110E=01 0,133854%
0 115E-01 04 L3R1T70E
0.120F=01 u.ld??nsE
0,125F=01 a 1462( 2E
0.13UE=01 0.1400175
0.135F=01 U.1%53429E
0.140E=01 U,156737F
0. ldﬁF 01 U, 15Q8441€
o,xbus 0l u 1A2739E
<I55C=y! 165431F
0:1605-01 0,1670165
0.1A5F=01 U,170194E
0.170E=%1 04172264E
G.175E=01 Ga ‘1741245
0.1R0E=01 0.175774€E
o‘ln%E =01 u"177?12F
g190E=01 U 17R43SE
u Y 198E-g1 o,l7o44x+
0,200E=01 0,1R80227F
UT205E=01 0. 1R0780E
0.210E-01 U lR1075F
0.215E=01 U 1NQQL2F
0.,220F=01 V.lR100ME
0.225F=01 v, 1RNQLDF
U.230E=C1! ve.181098E

ni

1y
ng
ni
ui
ni
ny
ni
Ui
"
ny
i
(TR |
g
nui
i
"we
ue
"ne
n2

1"
"e

u
n2
n2
12
ne
1"e
ue
ue
n2
n2
na
"2
12
ne
e
ne
02
"2
n2
u
12
na
"He
u2
"2

TIME
",5000060E=03

NEM3
UE=S2/F 4

01,232179E=02
0,247%531E=02
N,256055E=02
1g264748E=02
1 2735645 -02
u,282278E=02
1.29UR7SE=02
1 ,29934LE=N2
NoSUTASRE=0D
WeJ15R18E=02
1,323RL7E=02
1e331615E=02
W,339233E=02
134665 FE=02
0,353R63E=02
n,360R6GE=D2
N,3KR7K3I7E=02
1,374189E=02
M, 3805U9E=02
i ,3R659085E=02
e302443FE=02
1,398 48E=02
H,4y3A1GE=02
W, 408524E=02
Ved I3RYGE=02
H,41B8UUSE=02
U,422368E=u2
,426A7BE=02
g, 43U334E=02
1,A3393SE=02
11 43728UE=02
UV, 440367E=02
N,443197E=02
0,A45760E=02
W, 44B08yE=V2
1",450130E=02
H,451917E=02
Uy A53437E=02
" 4545aas 02
1 455663E=02
V. A56349E=02
.4%567 16E=02
W,456A0 |E=U?
N.AS6722E=02
N.AS6464E=07
N, A56896E=02

88

_PRESSIIRF
0,149000F u2

12
FPS

(1.BR2A73F 03
0_B874755E 03
04866796E 03
U,B85KRG4E u3
n’ndﬁusnE u3
LgR12954E u3
047B1BQ5F u3
03740?515 u3
0.71R514F u3
0,68R77BE U3
0,6%9729F u3
Ug631454F 13
(,60393AF 03
(14577162F 03
03551107E u3
04525754F 03
0,501N8NE U3
Ug4770ALE 03
0,4%3676F u3
0.,43URQ8E 03
u'lbn704E u3
o SR7OUAR7E U3
0436%9A1F 03
14345361F u3
e325238F u3
03305566E u3
0,2R6318E 03
0,267 465E u3
0,248079FE u3
N ?23UAR3ILIFE 03
g21299VE 03
Ug195427E u3
Lg17R108E u3
(1g16UV0Q7E ul
Ug144U57E u3
Ng127241E u3
u=110A97E u3
0,937538FE 12
0‘769H965 v
0,597938E u2
03420A29E u2
1g224152F v2
"1, 123R44F 02
0,141708F u2
"l 141941E u2
e14100AF 12

Fill-Time Prediction - 20% Open, 7.5 psi - Front Room

JNENSTTY
0., 410LOLE=ND

DPT
PS1

0.628248F 0}
0 ,A3I5963F N}
0,643112€E
0,5A49656E 1}
0,64922CF Ny
0,616656F 11
0,584212E N}
0H4552039F 0}y
0,52L327€ 01
0,489203E 0}
N 4d5B7RE6E 1]
0,429176F 1}
N,400455E ny
D437260LE 11}
0'3459325 ng
0,3206222F nj
Ng295587F 0y
0.272045F 0g
0‘249603E 01
(,228264F 01
0,208022E 01
0,1888K6FE N{
0.17&761? 15}
n.153749E (iB |
0,137748F 1y
0'122754F 0}
D=108743E 01
049568R6F fn
0,AR35654F N
0,723472€ an
0,52GUB6E tin
0.525253F Ity
0'438740E 0
0,36033LE Du
0,289824F 0
0.227047[ 0n
0g1718B47E 00
D 12410 4E 01
0,837401F=n1
0,507267F=0]
Ne251217F=01
0,714937E-02
0,242399F =02
03285824r-u2
Ng319435F=02
n.,286985F=0n2




AREAY
0.277E 00

TIMFE
SECHANNS

0 luUE 0o
O, ZUUF-U?
0.300FE=02
0:400E-02
0.50UFE=n2
0.A00F=y2
0,70UE=02
0 R00FE=u2
029GoE=n2
U,1CUE=0L
021105-01
0.120F=n¢
0.13UE=91
0.14%E=01
G 150E=C1
0,150F =01
0y17uf=ul
0 1R4C=0Q14
0,120F=21
ozauuﬁ-al
U 2iuE=u1l
0-22uE=01
0.230F=91
O.240E=21
U 25uUE=01
04260E=-01
0.270E=91
0-?RJF°01
2°UF-01
n XuUF-ﬂl
Uo3aiUub=yd
0:3205-01
0,330F=91
0234uFE=01
0.35uF=91
0.3AUF=01
0'17uE -01
U <380E=y1
o 3ayE=01
0,AUUF=n1

Table B-VIII,

VALIIME
0.57R709E

PRESSURE
PS1

U, 7600805
u,lﬂﬁ050‘
0, 236R74E
v 3?1580F
0. ? A0KA68E
o,aaqorqe
5705C0E

u 650251;
0,728090E
0 BN3RBYE
0, R77435¢
0.94RARLE
0,101750E
0,10R8378€
0. 1147466
U, T 120R47E
0,126673€
G0 132221€
U,137486E
US142464E
,147153&
Oq 151%549E
0. ! %5565DF
0_150455:
J,1h2067E
J 1ARLT7TE
0.,16QQ0R7E
0.i71A94E
0,173998€
J,175QQKE
U, 177A85E
J.1790509F
0,180 1nE
u,i1R0821E
U, 1AR1140E
0.1R0R73E
U.1R1142E
0,1R0A73E
0g1R1142E
0.1ROAR7IE

Fill-Time Prediction - 20% Open, 7.5 psi - Rear Room

i

“o
uy
i
0l
(1B
"Wy
ny
ul
ni
nwl
ul
1"y
uz
1ne
u2
u2

n2
12

1"a
"u2
n2
1"a
n2
n2
u2
ue
n2

02
n2
ne
uwa
"2
na
ne
n2
n2
n

ue
ne
ne

~ TIME
1.10000uE=02

NEN
UE=52/F4

(1,240R14E=02
U.250877E=02
1,261185E=-02
1,271733E=02
11,282218E-02
14292535E=02
,302660E=02

1,312568E=-02
14322239E-02

0,331654E=02
UWe,34U704E=02
11,34964KE=02
1,35B196E=02
U,3664A31E=02
1,374343E=02
n,381922E=02
1,389162E=02
0W,396054E=02
0,402596E=02
W, 4387R1E=02
W, 414606E=02
,A20068E=02
(1,425 65E=02
N, 420R94E=02
H,434254E=02
1 o438242E=02
1.441R57E=02
H,445097E=02

,447950E=02
N.AS0A42E=07

1,452539E=02
H,454246E=02

0,A55552E=02
N, AS6436E=02
u,456R3I2E=02
.456462E=02
W,4567Q7E=02

0,456424E=02
0,456759E=02
N, ASBIRBEE=02

94

_PRESSIIRF
N.149000F 02

ne
FPS

(.R82473E U3
0,873212E u3
04863605F U3
(0 4RS3IAABE u3
L_R19914F u3
o;7a1nd7E u3
03743346E u3

0.,766R03E u3
(g67140VF u3

gB637116E u3
04603927E u3
0457 1RU2F 03
0454U709E u3
0,51V612F 03
0,431471F u3
0,453247F 03
0,425R9AF 3
0.3093BUE u3
L, 373647F U3
0,34RAK4F 03
0.324355E u3
043W701E 03
0,277643F 3
0,255133F u3
14233117€ u3
U ,211543F 03
0.10U353F u3
O.1GN4R7E U3
G_14BN75F 03
h,l?ﬂdSﬁF 03

O lBNIAIF u3
Lg87RU9RE U2

0,6AB235E 02
Nyg451389E u2
0,201R52F u2
“04169330E 2
U'17u456F 2

"0,17u345E u2
Ogl7VALUE V2
“0.170350F 02

JNENSITY
H.410LNLF=02

ner
PS1

N.A28248F 01}
0,637412F 0}
046457568 0y
n,653212F 1}
0.623574C 4
n,58456LE u1
0,545953F 01
0.,508027F 0O}
D0,471L13F 1)
N ,435101F 01
0,40C444F 0}
0.3671625 0y
0,335344F 01}
04305U54F 1y
0,276332C Ny
0,24091Q97F 4
0.223654F 0}
04g199593F 11}
0,177295F n}
04156429E 1}
N 13706LF 01
0,119149F 0y
N.102652€ ut
n;n752466 N
0.737221F N
0.,6120u5F ny
0.499178F N
0.398343F i1y
L_3N0143F N
0'2312h2r m
0,164439F N
0.108484F N
0,633023F=11
Ng?8951H4F =it
035796!6E-"?
0,454676F=n?
04413520F =12
0.460L104F=02
Ned13208F =02
,46L001IF=N2




AREAL
ve2TTE (O

TIME
SECONCS

Ce5C0E-03
Jel1S0E-C2
0.150E-02
Ce200E-02
0«250E-02
C.3C0€-02
C.350E-C2
C.4CNE-02
C.450E-02
C5.0E-G2
Ce55DE-0C2
Ce6ONE-CG2
Ce650E-02
C.TU0E-02
C«750E-02
CeF00E-C2
C+850E-G2
('e9C0E-G2
T +950E-02
C.100E-01
«+10%5E-01
CellNE-21
CellSE-01
(el120E-01
{«125£-01
Ce130E-01
C«135E-01
Cel40E-C1
'-ol‘,qE-Gl
Cel55E-01
Cel60E-T1
_el6SE-ul
CelTNE-T1
Cel75E-01
Cel8NE-Q1
Te18%5E-CI
ce190E-Q1

«135E-01
Ce20NE-01
D e205E=-01
C.210£-01
fe215E-C1
Ce220c-01
(«225E-01
Ce230€-01
De235E-ul
0e240E-01

Table B-IX.

VCLUME
0.24720CE

PRESSURE
PSI1

C.7C€C21E
0.143€25E
0.216712E
C.2S8206E
0.27G5¢4CE
0.462748E

«E5CE56E
Ce €4C285E
0.732651E
0.E£282¢€2E
C.524545¢E
Ce10165CE
0.1112G23E
0.12C497E
C.12S%1¢E
Ce 12B24¢E
0.146574E
0.15528¢€E
C.1€2577E
0.171532E
C.17G244E
0.1€E€705E
0.16361CE
CecCCBS51E
Ne2GT524E
0.213624E
C.c2CC48E
Ce22%893c
0.22145°FE
0.226732E
0.241723E
0.24€425E
0.25C838E
0.254S56GE
C.25€786GE
0.262225E
0.Z6EE6¢E
0.268512¢E
0.271162E
0.273513E
0.c75%63E
Cecl721CE
C.c78748BE
Dec7SFT2E
C.2BCE6TE
C.281CG6GE
0.28CETTE
0.281136E

C1

ce
Cl
Cl1

Ccl

-
‘o

a1

Cl

-

cl
Cl
c?
Cc2
c2
c?
c2
c2
c2
c2
(0
c2
c2
C2
02
G2
c?
J2
02
c2
2
02
02
02
G2
G2
02
C2
c2
Cc2
C2
C2
C2
Q2
c2
c2
Q2
02

~
<

TIME
0.5CCCCCE=-03

DEN3
UE-S2/F4

0.239911€E-02
0e249C54E-C2
0.258430€E-02
Ce268L3TE-D2
0.277876E~22
0.287945E-02
C.258241E-02
0e 3 8764E-02
%e31951CE-22
U~330475E-02
0.341477E-02
0,352338E-02
0e3€3C36E=-02
0.373553E-22
C.383870E-02
0039397CE~02
G.4C3839E-452
Ce413464E-22
Ce422831E=-22
Co431930E-72
Ce44CT7S1E-72
0.449286E~02
C.457526E-02
0.4€65466E-92
Ge&73C99E-722
C.48C0420E~02
C.4BT425E-002
0e4S4110E-C2
Ce5CR4TIE-12
0.5C6509E~C2
0.51221EE-0Q2
UeS517597E-02
Qe 522644E-02
C.527258E-02
0.,531738E-~N2
0,525783£-32
C.539491E-92
C.542861E~02
0.545391E-C2
C.548580E-2
Ce55C926E-02
Ce552924E~-N2
Ne5564569E-02
0.555855E-02
Ce556764E~02
0.557258E-02
No556972E-02
Ce35T2T1E-D2

95

PRESSURE
0. 1500N0E 02

u2
FPS

0.963021E 03
0.956166E N3
0.549056E 03
0.941687E 03
0.934G55E 63
C.926157E 03
C.917990E C3
0+909552¢E 03
D4900839E 03
0.891850k 3
0.868508E 03
0eB832929E C3
C.798B274E 3
D.T764537€E C3
0.7317190€ 03
0. 699730E 02
0.668732E 03
C.638549E 02
7.609211E 03
G 580695E C3
D0552978E 03
0.526035E 13
0.499838E (3
0.474361E C3
0.449573€ 03
0.425446E 03
J.401949E C3
0.379052€ (3
0.356723€ 03
0.334930E C3
Ce313641E 053
0.292823E G323
0.272443E O7
0.252468E 013
0.232861E Q2
C.213587E C3
Je1946C8E (2
0.175884E 03
Ga157369E (3
0.139014E ©3
J.120757E €3
0.102521E N3
Jo 841950E 02
J.655941E 02
0.463335€ 02
0.251348E 02
-06128852E 02
C.152450E 02

Fill-Time Prediction - 20% Open, 10.9 psi - Front Room '

DENSITY
0.493000E-02

OPT
pPSI

0.746977E C1
0.760974€ 01
0.7T745C1E C1
0e787503¢E 01
D.79992CE 21
0.811696E 41
0.B822772E 01
0.833C89E 01
N0.842589F 11
0.851216F Ol
O0.RILTICE 01
0e7TRT&24E (1
0.743383E {1
0.699863E 01
T«65T84E 1
0615225 91
C«574474E C1
0.5349235€ N1
0e496T723E (1
0.4599225 J1
0.424596€ 01
(,390788¢ U1
0.358528E N1
C.32783CE 0!
0.298696F C1
0.271121E N1
De26451ET7E 01
0.22G573€ «1
0. 197S50E U1
0175987 N1
Ge155868c (1
0.137296E 21
0.119692% 01
0.10362NE 21
0.687800c GU
0«TS51985E 90
0.628110F OO
D4515934E 0N
0.41512GE CTU
0.325392F N0
0.266515E GO
0.178297E 10
Ce 120603E OO0
0.733769E=-01
0432668B03E-11
N.1063565E-01
0e321199E-92
0.397758E-0,2




Table B-X.

AREA] vCLUNE

Y«277E 00 0.57870CE
TIME PRESSURE
SECUNCS PSI

C.l1CO0E-Q2 C.E4T177E
Ge200E-02 0e172201E€
Ce3UDE-G2 0.26552¢E
Ce4CNE-C2 0.2€11756GE
{e5C0E-C2 C.461S58E
C2600E-02 CeS¢€ELTILE
CeTCOE-C2 QeeT443SE
f «BONE-C2 C.TE€T74E
.eJL0E-02 C.502751E
CelU0E-01 Cel1l1704E
CellNE=-Q1 Cel112632¢
Tel20E-C1 0.123262G5E
Ze130E-C1 Ce.134667C
Cel4NE-C1 Ce 145124E
ColSNE=-yl 0.158277E
Cel60E-C1 C.16S107E
Ce1l70E-C1 0.174%97E
Cel8NgE-01 06 182734¢F
L «19NE=01 Ce1G2504E
Ce2u0E-01 C.2008R9SE
Te2l%e-U1 0.2C8SV0E
Ca220E-01 Oe.cl6bE11E
. e23NE=J1 0.2c2272CE
C.240E-01 C.23C522¢
C.250E=-C1 0.23€G14E
Cs26NE=01 0.24289CE
Ce270E=-01 C.c4E448E
Ce28DE-01 05, 25B5BEE
Ce29NE-C1 Ce2582400E
Co2LNE-U1 C.26259CE
{«310E-U1 0.26£452E
L2320E-01 0+ 26GEBA4E
Se230C-01 0.272882¢
(e24nE-C1 Qec15445E
Ce250E=-01 0.277562E
Ce3EDE-01 0,279229¢
Ce2TNE-V1 0.280425E
Le330E~-Q1L O0.c81106E
Ce390E=31 C.28C2a31¢E
Ce4CNE-C1 0.2812CCc

Cl

2
02
c2

TIME
0.1C0C30E-92

DEN3
UE-S2/F4

C.241693E-22
06252719£-02
0.264077C-02
0.275769E-32
C.287791E-N2
0.30C141E-%2
Ce.212814£-7%2
0.325806E-72
Ce3390T73E-"2
0e352146E-122
0.364988E-02
0.377567€-02
0.389851E-32
C.4C1E11E-N2
Co413425€E-02
0e424669E-02
0.435525€E-72
0.445376€E-02
0.456C0TE-"2
0.4656C6E-02
Ne&T4762E-72
Ge4EB346TE-02
Ce4G51714F-02
0e469495E-02
C,5C6805E-72

Ce513641E-0C2
C.519999E-92
0,52587T6E-02
Ue«531268E-02
C.536175E-"2
0s540592E-"2
Ce S46518c~-02
Ca547949€E-02
0.55C0879E-72
Ce553302E-02
0.55520RE-02
0.556575€E-02
G.557355E-02
0e556999E-32
0.557422E-"2

96

PRESSURF
0.150CC0E C2

u2
FPS

J.963C21E 03
Je 954T9S5E C3
C.9462C3E G3
0.937238E 03
0.J27894E 03
0.918164E 03
J«998045E 03
0.897532E 02
J.884053¢E (3
N.840947€E C3
C.799164E 02
0.,758697E 03
DeT195321E C3
O«6B1645E O

J4645012E 03
0.609599E 03
02 575369E C3
0.542281E 03
0.510290€E 3
De479351E 03
c0449413E 03
De420424E 3
0.392234E 03
0.36508%E C3
Je338626E (3

0.312898E 013
C.2878432E 03
C«263401E C2
N.239512E N3
N.216111E 03
Je193129E N3
0.170491E 253
Ce1481C9E ©3
0.125878E 03
Je lU3654E N3
J.312136E 02
0.581233E 02
0.330554E 02
=0a l33338E02
0«179973E 22

Fill-Time Prediction - 20% Open, 10,9 psi - Rear Room

DENSITY
0.4930CCE-C2

DPT
PSI

Ce746977E 1
Ce763659c 11
CeTT96555 N1
0,T794RKEE D1
0809199 C1
GeB22548E 71
0.8345314F 1
«P45898E D1
GoB50764T7E D)
0.797496Z 51
Oe.T64524% 31
Ge592279E 21
Oeb4ll4lc D1
0.591425¢ 1
0.543%7c 1
0.497226E D1
Ce453096F 11
0.4111C3E ;1
0.37132CE 71
0.333785=z 1
0629853108 D1
Ne265486F 71
Je2346P6% "1
D.26767E L1
Col79579= 1
Ce.l1551€62°% 21
Ne 1227537 Y]
Coll22fF7c T1
D¢936965€ (T
DeT69176 50
Ceb61BBELE CO
C.485519€ "
0«368565F °°
0.26T582E °n
CelB2222F GO
Je112261E 29
0.576565z-.1
C.1868e2c-11
04342959Z-3
Q0e54BTT4HE- 2




APPENDIX C

TABLES OF PREDICTED FILL PARAMETERS FOR FULL SIZE SHELTERS
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AREAL
0.975F 02

TINME
SECONDS

0.100E-01
0.200E-01
0.300E-01
0.400E-01
0.500€E-01
0.600E-01
0.700E-01
0.800E-01
0.900E-01
0.100E 0O
0.110F DO
0.120t 00
0.130E 00
0.140E 00
0.150E 00O
0.160FE 00
0.170F 00
0.180E 00
0.190F 00
0.200€ 00
0.210E 0O
0.220E 00O
0.230F 00
0.240F 00
0.250E 00
0.260F 00
0.270F 0C
0.280F 00
0.290E 00
0.300E 0O
0.310¢ 0C
0.320E 00
0.330E 00
U.340FE 00
0.350E 00
0.360F 00
0.370E 00
0.380F 00
0.390€ 0O
0.%00E 00
0.410E 0O
0.420E 00
0.430F 0O
D.%40E 00

Table C-1.

VOLUME
0.600000E 04

PRESSURE
PS1

0.1649795E 01
0.282373E 01
0.395685E 01
0.488304E D1
0.559041E 01
0D.606269E 01
0.624510E 01
0.602737E 01
0.612427E 01
0592342E 01
0.602790E 01
0.582572E 01
0.593019€ 01
D.572940FE 01
045836475F 01
0.563503E 01
0.5764109E 01
045564266F 01
0.564921E 01
0.545166E O1
0.555905F 01
04536256E 01
0.54T055E 01
0.527512E 01
D.53B8367F 01
0.518928E 01
0.529836E 01
0.510500E 01
0.521656E 01
0.502222E 01
0.513225E 01
0.494092F 01
0.505137E 01
0.486103EF 01
0.497188E 01
0.678252EF 01
0.489374E 01
0.470535E 01
0.481692E 01
D.662948E 01
0.64764137E 01
0.4655487F 01
0.466707F 01
D.44B81649E 01

TINKE
0.100000E*01

DEN3
UE-S2/F4&

0.254347F%02
0.273254E>02
0.2896425€£%02
0.302652E%02
0.312762E%02
0.319516E%02
0.322127€E%02
0.318779F%02
0.320167E%02
0.317079€%02
0.318579E*02
0.315471€%02
0.316973E>02
0.313888E%02
0.315404E%02
C.312336E%02
0.3138B64E%02
0.310815E%02
0.312355FE+«0¢2
0.3C9322E%02
0.310874E>02
0.307859F>02
0.309421E%02
0.306623F=02
0.307995E%02
0.305016E%02
0.306595E«02
0.303631E~02
0.305222E%02
0.302274E+02
0.303873E+02
0.300941E%02
0.302549E+02
04299633E+02
0.30124BE*02
0.298348E%02
0.299970E>02
0.297086E%02
0.298715F%02
0.295846E>02
0.297482E%02
02946 28E*02
0.296270E%02
0.293431E%02

99

PRESSURE
0.I%7000E O2

ue
FPS

0.565007E 03
0.666921F 03
0.377537E 03
0.295297E 03
0.218017E 03
0.142015E 03
0.539978F 02
-0.842795E 02
0.287579F 02
-0.596022F 02
0.3116406E 02
-0.5602817E 02
0.31309¢E 02
-0.501478E 02
D.317198E 02
-0.601056F 02
0.320831E 02
-D.600498E 02
0.3264369F 02
-0.599920E 02
0.327777F 02
-0.599340F 0¢
0.331070F 02
-0.598734F 02
0.334248F 02
-0.598111E 02
0.337310E 02
=0.597473F 02
0.340267F 02
-0.596822E 02
0.343124E 02
-0.5961586E 02
0.345884F 02
-0.595490F 02
0.34B551F 02
-0.5964814F 02
0.351129F 02
-0.596133E 02
0.353628FE 02
-0.593449E 02
0.356038E 02
-0.592759E 02
0.358369F 02
=0.592066F 02

Fill-Time Prediction - 49% Open, 3 psi - Front Room

DENSITY
0.302000E-02

uet
PSI

0.257714E 01
0.189633F 01
0.130453F 01
0.834626EFE 0U
0.470960F 00
0.204965F 00
0.301231E-01
0.459923F-01
0.853362F-02
0.393285FE-C1
0.993583E-02
0.402270E-01
0.1004648F-01
0.395493E-01
0.102752E~-C1
0.393979F-01
0.10477¢F-01
0.391332¢€-01
0.105747€E~-01
0.388718F-01
0.108653F-01
0.365118F-01
0.Y10496F-01
0.38354(0F-01
0.112277-01
0.380982F-01
0.113992F-01
0.378446F-01
0.115646F-01
0.375933E-01
0.117247F-01
0.373444F-01
0.113790E-01
0.3739$87E-01
0.120278F~01
0.368558F~01
0.121714F-01
0.365159E-01
0.123103F-01
0.363791E-01
0.326438F~-01
0.361451E-01
0.125725F-01
0.357142E-01




AREA1L
0.975E 02

TIME
SECONDS

0.100E*01
0.200E-01
0.300E+012
0.400E-01
0.500E-01
0.600E+01
0.700E-01
0.800E%01
0.3008-01
0.100E 00
0.l10FE 00
0.120F 00
0.130F 00
0.1640F 020
0.150t 00
0.160E 0C
0.170FE 00
0.180F DO
0.190F 00
0.200F OO
0.210¢ 00
0.220F 00
0.230E 00
0 .240E 00
0.250F 00
G.260FE 00
0.270E 00
0 .280E 00
0.290E 00
U.300F 00
0.310F 0O
0.320t OO
0.330E 0O
0.340F 00
0.350F 00
0.360E 0O
C.370F 0OC
0.380t 00
0.390t 00
J3.400E 00
0.410E 00
0.420E 0O

Table C-1I1.

VOLUME
0.100000E

PRESSURE
Ps1

0+898773E
0.173655E
0.250852E
0.321096E
0.384096E
0.439618E
Do48T7654E
0.52738S5E
0.559118E
0.582164E
0.595175E
0.567724E
0.582779E
0.578012E
0.573263F
0.568568E
0.563916E
0.559310€E
0.554768E
0.550229E
0.545753E
De541320E
0.536928E
0.532576E
0.528265F
0.523994E
0.519761E
0.515567E
0.511411FE
0.507292E
0.503209¢E
D.499163E
D.695152E
0.6491177E
D.487236E
0.483329¢
0.679455E
0-475615E
0.471807F
0.46B8031F
D.6b64287E
0.460573F

Fill-Time Prediction - 49% Open, 3 psi - Both Rooms

05

TIME
0.100000E>01

DEN3
UE-S2/F &

0.245808E+02
0.257755E%C2
0.268773E%02
0.278805F>02
0.287809E%02
0.295749E%02
0.302596E>02
0.308315€«02
0.312863E+0D2
0«316165E+0¢
0.318035F+»02
0.316888E%0¢
0.316126E%02
0.315392€E%02
0.314661E+02
0.313938E+02
0.313221E%02
P.312512E%02
0.311810E*02
0.311114E%02
0.310424E%02
0.309742F=02
0.309065E%02
0.308395E%*02
0.307731E>02
0.307073E+02
0.306422E%02
0.305776F%02
0,305136E«02
0.304501E%02
0.303873FE%02
0.303250FE%02
0.302632E%02
0.302020E%02
0.301413EF%>02
0.300811E~02
0.300215E>02
0.299623E>02
0.299037€E%02
0.298455E>~02
0.297879F>02
0.297307F>02

100

PRES SURE
0.1470C0F 02

Ue
FPS

0.565007F 03
0.535173F 03
0.468749E D3
D.33956446EF 03
0.3604920F 03
0.296774F 03
0.250536F 03
0.205616F 03
0.161174F 03
0.115719F 03
0.550062€ Oc¢
-0.3706%6F 0O¢
~0.246646EF 02
~0.238331E 02
~0.237974E 0¢
-0.235E43F 02
-0.236180F 02
=0.232417E 02
-0.230725E 02
-0.229027F 02
=0.227374F O¢
-D.225722F O¢
-0.2264105E 0O¢
-0.222504E 02
-0.220910F Q2
-D.219370E 02
=0.2176722F 02
-0.216315F 02
-0 .2148C5E 02
=0.213334E 02
-0.211868F 02
-0.210422F 02
~0.209003F 02
=0.2075%3E 02
-0 .206217EF G2
-0 .206836F 02
=0.203495E 02
~0.2021%0F 02
-0.2008620E 02
-0.199537¢F 02
~0.198241F 02
=-0.196984F 02

DENSITY
0.302C00E-N¢

bel
PS}

0.257714E 01l
0.216941F 0]
0.176C66F 01
0.141280F 01
0.119599F 01
0.83325GF 00
0.619651F 00
0.4187277F 00
0.2¢1G50F 90
0.135091F 00
0.432945F=01
0.151469F-0D1
0.663685F—02
0.623073F-0¢
0.619768E-02
0.60731cF-02
0.59740¢F-0¢
0.567110F-02
0.577288F-02
0.567545F =02
0.558143F-0¢
0.548b40E-D¢
0.539E2¢E-02
0.530983F~02
0.522312F-02
0.51391¢E-0¢
0.505603F-0¢
0.497577E-0¢
0.489627F-02
0.461933E-02
0.474348F =02
0.465932E-02
0.659738F=02
0.452612F =02
0.645736E-02
0.4339064F-0¢
0.432313F-02
0.625774E-0¢
0.419406F =02
0.413213F-02
0.4UTUT4F-02
0.401153F 02




AREAL
0.975E 02

TINE
SECONDS

0.100E+01
0.200E-D1
0.300E-01
0.400E-01
0.500E~01
0.600E80D1
0.700E-01
0 .800E-D1
0.900E+01
0.100E 00
0.110E 00
0.120E 00
0.130F 00
0.140E 00
0.L50E 00O
0.160F 00
0.17CE 00
0.180F 0O
0.190E 00
0.200E 0O
0.210€ 00
0.220F 020
0.230FE 0C
0.240F 00
0.250E 00
0.260F 00
0.270t 00
0.280F 00
0.290E 00
0.300E 00
0.310E 0O
0.320E 00
0.330E 00
0.340E 00
0.350 00
0.360F 00
0.370E 00
0.380E 00
0.390F 00
0.400F 00

Table C-III.

VOLUNME
0.600000E

PRESSURE
PS1

0269691E
0.516358F
0.7629062F
0.982794F
0.117116F
0413264B1F
D.144113F
De151655E
0.153517¢
04149645E
0.,147861E
0.146392F
0.164646766F
0.143272E
0.161727¢E
0.16402646F
0.138753F
D.137299¢E
0e135848E
0s136424F
0.133010E
0.131618E
0.130238E
0.1288B77E
0.127529E
D.126199E
0.1264882F
0.123581¢
0.122293F
0.121020E
0.119761E
0.118516E
D.11728B4E
0.116065¢E
0.116859F
0.I13666F
0.112648B5¢E
0.111316E
0.110159E
0.109015F

Fill-Time Prediction - 49% Open, 7 psi - Front Room °

TIME
0.100000E>01

DEN3
UE-S2/F6

0.265577E%02
0.299661F+02
0.330848E%02
0.358873F%-02

0.382926F+02
0.402577F%02
0.417478E+02
0.427155E%02
0.429547€E%02
0.6426013E%02
0.421463E02
0.418363E%02
0.417040E%02
0.4169064E%02
0.412695E>02
0.610578E%02
0.408B4464F>02
0.406366E402
0.4064292F*02
0.5602256E402
0.400235E%02
0.398245E%02
0.396273E%02
0.394328E%*02
0.3926402E%02
0.3905 00E*02
0.38R617E+02
D.386758E+02
0.386917E~02
0.383098BE=02
0.381298E%02
0.379518E=02
0.377757E=02
0.376015€+02
0.374291E~02
0.372586E%02
0.370898F+02
G.369227F%02
0.367574F=02
0.365938E%0¢2

101

PRES SURE
0.147000FE 02

J2
FPE

0.866177E 03
0.8054%1E 03
0.673076E 03
0.5527S0E 03

0.6%43648F 03
0.343816F 03
0250343 E 03
0.157929F 03
0.383404E 02
-0.79B401F 02
-0.370677E 02
~0.306893E 02
-0.3641315E 02
-0.315467F 02
-0 .328B083E 02
-D0.315929E 02
-0.320245E 02
-0.313523F 02
=0.31%411E 02
-0.310109E 02
-0.309466E 02
-0.3062%8E 02
-0.305070F 02
-0.30240¢E 02
-0.300897E 02
-0.2985¢1EF 02
-0.296903E 02
-0.294790F 0¢
-0.293085E 02
-0.291087F 02
~0.289417F 02
~-0.287497F 02
-0 .285835E 02
~D.294041F C¢
-0.28237%E 02
-0.280647E 02
-0.279056E D2
-0.277355E 02
-0.2758 13E 0¢
-0.276188EF 02

DENSITY
0.3983000E-02

e |
PS1

0.602930F 01
0.583174F 01
0.451406E 01
0.331026F 01

0.228007E 01
0.14436SF 01
0.797241E 0C
0.3256540F 0O
0.195002E-01
0.944206F-01
0.201988F-01
0.137687E-01
0.169416F-01
0.143$53€-01
D.15%886E-01
0.142671F-01
D.145042F =01
0.139256F-01
0.139332f-01
0.13%858E-01
0.133649F-C1
0.130246F-01
0.123563E-01
0.125701E-01
0.123843F-01
0.121333F-01
0.119410F-01
0.117151E-C1
0.11524¢E-01
0.113141F-01
0.111319F-01
0.10933¢F-01
0.107568E-01
0.105731E-01
0.104012F-01
0.102274E-01
0.100658E-01
0.9896%46F~02
0.974473F-02
0.958719€E-02




AREAL
0.975E 02

TIRKE
SFCONDS

0.100E+01
0.2006%01
0.300E=-01
0.400E-01
0.500E=01
0.600E-01
0.700E-01
0.800E-01
0.900E-01
0.100FE 0O
0.110F 00
0.120¢ 00
0.130€ 00
0.140F 00
0.150FE 00
0.160E 0O
0.170€ 00
0.180F 0C
0.190E 00
D.200F 0O
0.210¢ 00

Table C-1IV.

VOLUME
D.100000E

PRESSURE
PS1

0.1649BI4E
0+310112E
0.466779E
0-615616E
0.755140E
0.884164F
0.100176E
0.110721F
0.119994F
0.127944E
0.134518F
0.1396645F
0s163189E
0e144695E
0.1642842E
0.141171E
0.139605E
0.138097F
0-136625E
0.135178F
0.133751€E

Fill-Time Prediction - 49% Open, 7 psi - Both Rooms

05

01
o1
01
01

01
02
02

02
D2
02
02
02

0¢
02
0e¢
02
02
02

TIME
0.100000E%01

DEN3
UE-S2/F&

0.252546E+02
0.272989E*02
0.292929E%02
0.311904E+02
0.329720E~02
0.346221E%02
0.36128B6E%C2
0.374815E%02
0.386731E~0¢
0.396963E+»02
0.6 05438F+-02
0.412057E%0¢
D.416638F»02
0.4185R9E+*0¢
0,415931F+02
0.413533E-0D¢2
D.411285E>02
0.40%2121E%02
0.407008€E%02
0.404932F=0¢
0.402884E%02

102

PRES SURE
0.147000¢ 02

¥,
FP S

0.866177F Q3
0.B45264F 03
0.770724E 03
D.690515F 03
0.6149%38F N3
0.54¢3853E 03
0.4766¢88E 03
D.413643F 03
0.353590F 03
D.2960%«F 03
0.2640129E 03
D.I84406E D3
0.126019E 03
D.531784E 02
-0 .556441F 02
-0.59360YE 02
=-0.5596423F 0¢
=0.541271E 02
~-0.531243F 02
-0.5264942F 02
-0.520231E C2

DENSITY
0.398000F-02

LPl
PS1

0.602930F 01
0.615380f 01
0.547305F 01
0.46560C0F 01
0.390172F 01
0.319607F O}
0.255b842F 01
0.193302F 01
0.15J)G44F O}
0.1CTe77F C1
0.726731F 0C
0.43%¢87¢ 0O
0.205631F 00
0.36240GE-01
0.619599F-01
0.50%944F-01
0.6447631E-01
0.6417051F-01
0.399675E-01
0.286%9¢63F-01
0.37%9400€E-01




AREA]
0.975 0O¢

TINE
SECONDS

0.100E-01
0.2006-01
0.300E-01
0.400E«01
0.500E-01
0.600E+D1
0.700E=01
0.800E-01
0.900E-01
0.100E 00
0.110F 00
0.120t 00
C.130F 00
D.140FE 0O
U.150E 00
0.160F 00
0.170€ 00
U.180E 00
0.190¢ 00
0 .200F 00
0.210F 00
0.2208 00
0.230¢ 0C

Table C-V.

VOLUNF
0.600000EF

PRESSURE
PSI

0.274285¢
0.586236F
0.936816F
0.12654b6F
0.I55892€
0.180983E
D.201315E
0.2166480E
0.225885F
0.223672F
0.220806E
0.218190E
0.215562F
0.212985E
0.210439E
0.207929E
0.205453F
0.203011¢
0.200601E
0.198223E
D.195877¢F
0.193561E
0.191275F

04

TINE
0.100000E*01

DEND
VE-S2 /F4&

0.26R195FE+0¢2
0 <306660F>02
0.348252F>02
0.387252E%02
0,622151F*02
0.652055E%02
0.6476340F=02
0.6964022F*0¢
0.505774€=02
0.502772E=N2
0e69B8FRG4E=D2
0.695337F=02
D491TT¢ESN¢
0e.68P276E=-0¢
0.6864823F>02
D,4bl618E*02
0.6 TRO60F>02
D.676748FE~0¢
N.4671479E+02
0.66B254F=02
C.465071E~0¢2
C.¢61930F*0¢
N.6458829E+0¢

103

PRES SURE
0.147UCO0F 02

ue
FPS

0.9640010F 03
0.239200F 03
0.874071F 03
0.732442F 03
0.5981¢2F 03
D476574F D3
0.,355627F 03
0.2617¢9F 03
0.157636F 03
-0 .365610F 02
=0.476426F 0O¢
-0 43R40 F D¢
=0 «%43750F 0O¢
-0 .4393PsF 02
-0.436056F 02
~0.4329 26F O¢
~0.430078F 02
=0.%27233F 0¢
=D L2047 F 02
-0.,421733F D2
=0 .,4819039F 02
~0.%16G418E 0O¢
=0 .4138%0F 02

Fill-Time Prediction - 49% Open, 10 psi - Front Room

NENSTITY
0.471000F-Cc¢

uel
PS1

0.705906E 01
0.74728¢F 0C1
0.775788F 01
0.610367%F 01
0.6445055F 01
0.30%525F 01
0.183%726F 01
0.101542F 01
0.3606405F 00
0.23%679F-01
N.395149F~-01
0e.3323861-01
0.3379RLF-01
0.327%1¢F=01
0e3¢1738F-01
0.316902F=-01
0.30%59%F~01
0.302413E-01
0.295458F=-01
0.290¢034E-01
0.264%77E=-01
0.2735%10t-01
Ne2749¢20E-01




AREA]
0.975F 02

TIME
SECONDS

0.100¢=01
0.200E-01
0.300E«01
0.400F-01
0.500E+01
0.500E-01
0.700F«01
0.800E~01
0.900E-01
0.100E 00
0.110FE 0O
0.120€F 00
2.130t 00
0.140F 00
C.150F 00
U.160F 0C
0.1708 00
0.180F 00
C.190F OO
0.200E 00
2.210E 00
0.220FE 00
0.230F 00
2.26408 00O
D.250E 0O
U.260€8 00
0.270F 00
0.280E 00
G.290E 0OG
0.300F 00
0.310F 00
0.320E 00
L.330FE 00
0.340F 0O
0.350F 00
0.360F 00
0.370F 00
U.380F 00
0.390F 00
C.400€ 0C

Table C-VI,

VOLUME
0.100000¢

PRESSURE
PS1I

0.164571E
0.342752¢F
0.536777E
0.7640693¢
0.9643408E
0.113518F
0.131389F
0.147788E
0.162583F
0.175673F
0.186975E
0.196409E
0.203875F
0.209204¢
0.211913F
0.209523E
0.207092¢
0.2064657E
0.202236¢
0.199837E
0.197465E
0.195121F
0.19280bF
D.190521F
0.188264E
0.186036E
0.183836E
0.181664E
0.179519€
0.177399¢E
0-175306E
0.173238E
0.171195E
0.169176F
0-167180¢F
0.165208E
De163259E
0.161332F
0.159426E
0.157543F

Fill-Time Prediction - 49% Open, 10 psi - Both Rooms

05

01
01
01
01
01
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

02
02

02
02
02
02
02
02
02

02
02

02
0e
02
02

TIME
0.100000E»~01

DEN3
UE-S2 /F4&

0.,254117E~02
0.276427E%02
0.299899E~02
0.324485E%02
Ne348593F«02
0.371449F+02
0.392795F+0¢2
0.612423E+02
0.6301 70E«02
0.4459 05E=0¢2
0.459518E+0¢
0.470905EFE~0¢
0.479936E*02
0.48639F+02
0.489684F>02
0.486623E=02
0.483107E=02
0.479785E%0¢
0.476482E%02
0.,4732C9E>02
0.6469972F =02
CebbbTTGESD2
0.463616E~02
0.460497F%02
0.457¢19F=02
0.454379E%D2
0.451378F>02
0.648614FE+02
0.645487E+0¢
0.642596E%02
0.639740E%02
0.636918F~C2
0.634130F+02
0.431376F~0¢
0.6428653E+02
0.425962E~02
0.423303E+02
0.620674F*02
0.418074E+02
0.615506E+02

104

PRES SURE
D.147000F 02

y2
FP<

0.340010E 03
0.92062bE 05
0.399602F 03
0.3768P80E 03
0.301844F 03
D.7164025F 03
0.6313°7F 03
0.553717F C3
D.4805F7F 03
0.411460F 03
0.365610F 03
0.252052F 03
0.2192P6F 03
D.15%447F 03
0.77R1%EF 02
-0.556293Ek 02
-0.7027¢€6E 02
-0.7289C0E 02
-0.709679F 02
-0.708214F 02
-0.7051¢80E 02
=0.7014¢8F 02
-0.697441F 02
-0.593270F 02
-D.589056F 02
-0.586872F 02
-0.590746F 02
-0 .676670F 02
-0.572654F 0¢
-0.668721EF C2
=D H556bEYF 02
-0 .661075E 0¢
-0.55T7344F 02
-0.,6536"7F 02
~0.550125F 02
-0.6466C5F O¢
“0.5643147F 02
-0.6397¢7E Ce
-0.636452F 02
-0.5331R86EF 02

DENSITY
0.471000F -0¢

uPl
PS1

0.705508F N1
0.731451F 01
N.751993F 01
0.76717AF 01
D.ht8426F 01
0.561192F 01
0.479%74F (1
0.367052F 01
0.303734F 0]
0.,233566F 01
0.10755¢f 01
0.119374F (1
0.705¢4UF 00U
0.355197F 00
0.911¢63E~-01
0.79593bf-C1
0.823%3947F-N1
0.8336¢13F-01
0.835136F-01
D.8c5522E-01
0.8128717F-01
0.7%9886R3F=01
0.764406F=-01
0.763t56F-01
0.755456F -0}
0.741363F-01
0.7¢7631F-01
0.71%22uE-01
0.7C1188F=-01
0.6068527F-01
0.675236F-01
0.66%c61F-C1
0652 03E-01
0.64129¢F-C]
0.633310E-01
0.619599F-01
D.609169F-C1
0.599045f-01
0.5¢9197€-01
D H 73558 =01




AREA]
0.400€ 02

TINE
SECONDS

0.100E»01
0.200E-01
0.300E01
0.400E+01
0.500E-D1
0.700E«01
0.800E201
0.900€E+01
0.100F 00
0.110E 00
0.1208 00
0.130€E 00
0.140F 00
0.150E 00
D.160E 00
0.170E 00
0.1R0F 00
0.190f 00
0.200F 0O
0.210F 00
0.220F 00
0.230F 00
0.240E 00

Table C-VII,

VOLUME
0.600000F 06

PRESSURE
PS1

D.614545F 00
0.120016F 01
0.175521F 01
0.227833F 01
0.276839F 01
D«322443F 01
0.364565E 01
0.403135F 01
D.438088F 01
0.469359E 01
0.496876EF 01
0.520549¢ 01
0.540251F 01
0.5557786E 01
D566740F 01
0.571975€ 01
0.566602F 01
0.561636E 01
0.556896E 01
D.552283F 01
D.547749E 01
0.543273E 01
0.538844F 0)
0.5346460F D1

TINE
0.,100000E~01

DFN3
UF-52/F &

0.241758E>02
0.250109E~02
0.,258030F%02
0.265501E%02
0.272505E»02
0.279028F%02
0.,285056E>02
0.,290580F&02
0.295590E~02
0.300075F>02
0.304024E+02
0.3076424E+-02
0.310255€+02
0.312488E+02
0.314066E*02
0.314819FE~02
0.313991E+02
0.313225F+02
0.3126495E%02
0.311783%=0N2
0.311084E=02
0.310394F=02
0.309711E+02
0.309035F=02

105

PRESSURE
D0.4T70N0F 02

Ue
FPS

0.565007F 03
D.523266F 03
0.483193E 03
D.2%469E 03
0.407672F 03
0.3720065E 03
0.337571F 03
0.30622BF 03
0.271820F 03
0.24D163F 03
0.?09038E 03
0.,}78156E 03
D.147106E 03
0.115196E 03
0.3093°¢E 02
0.365238F 02
~0.39542¢F 02
-0.366321F 02
-0.35044)E 02
-0.341845E 02
-0.3367€3F 02
=0.333227F 02
-0.330371F 02
-0.327803EF 02

Fill-Time Prediction - 20% Open, 3 psi - Front Room’

DENSITY
0.302000E-02

uPl
Ps 1

0.257714F 01
0.227€¢04F 01
0.199351F 01
0.17304CE 01
0.J48713F 01
0.125373¢ 01
0.105994F 01
0.875¢95F NO
0.709<06F 00
0.560995F 00O
0.429969F 0OU
0.315471F 00
0.215936E 00
0.133972E 0C
0.665019F~C1
0.151232€-01
0.170607F-01
0.146071F-01
0.133372E-01
0.125623F-01
0.122609E-01
0.1197841-01
0.117481E~01
0.1156414F~-01




AREA]
0.400E D2

TIME
SECONDS

0.100€401
0.200E-01
0.300E-01
0.400E-01
0.500E-01
0.600E-01
0.700E~01
0.8300E+D1
0.900E+01
0.1C0F 00
0.110E 00
0.12GE 00
0.130f 0O
0.140E 00
0.150t 0C
0.160E 0O
0.170€ 0O
0.180E 00
J.190E 00
0.200F 0C
0.210F 00
0.220F 00
0.230F 00
0.240F 00
0.250F 00
0.260E 00
G.270E 00
0.280F 0C
0.290E 0OU
0.300F 00
G.310E 0O
0.320E 0O
0.330E 0O
0.340F 00
0.350F 00
0.360t 0C
0.370F 00
0.380¢F 00
0.390F 0O
0.400¢f 0O
0.410F 0O

Table C-VIII,

VILUME
0.100000F OS5

PRESSURE
PS1?

0.368727E 00
0«726440FE 00
D.107276E 01
D.140735F 01
0.172992F 01
0.204018E 01
0.233790E 01
0.262286E 01
0.289488E 01
0.315377E 01
0.339936F 01
0.363152E 01
0.385008E 01
0.405490E 01
0.64264583E 01
0.442268F 01
0.6458527EF 01
0.473335E 01
D.6B86663E 01
0.698473E 01
0.508712EF 01
0.517302E 01
0.52412¢E 01
0.528934E 01
0.530984E 01
0.528097E 01
0.524788F 01
0.521229E 01
0.517511¢ 01
0.513690E Ol
0.509805E 01
0.505881F 01
0.501936E 01
0.497984E 01
N.494036E 01
0.490099E 01
0.486177E 01
0.482276E 01
0.478399E 01
0.674547E 01
0.470722E 01

TIME
0.100000E+01

DEN3
UE-S2/F4&

0.238255E%02
Ce243356F*02
0.24B298E%02
0.253077E+«02
C.257687E+02
0.262124E+02
0.266385E¢02
0.270667F»0¢2
0.274365E>02
0.278078F~02
0.281603E~02
0.284937F«02
0.288078E>02
0.291024F+02
0.293771E=02
0.296316F%02
0.29B661F=02
0.30079 F=0¢
0.302719F+02
0.305903E>02
0.307145E>~02
0.,308131FE+02
0.308828E*02
0.309)24E%02
0.3086 78E»02
0.308167€«02
0.307617E>02
0.307043E%02
0.306453E>02
C.305853E+02
0.305246F>02
0.304637E»02
0.3064026E%02
0.303417€E%02
0.302608E%02
0.302202E%02
0.301600E>02
C.301001€E~02
0.300406E%02
0.2998 15802
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PRES SURE
0.1%70COE 02

u2
FPS

D.5650C7E 03
0.538911F 03
0.513452E 03
D.688612E 03
D.464366EF 03
0.440690E 03
D.517558E 03
0.394942F 03
0.372812F 03
0.351136E 03
0.329879F 03
0.309005E 03
0.288472F 03
0.258236F 03
0.2648¢46F 03
0.228444E 03
0.208762E 03
0.139115F N3
0.159396F 03
D.1649462E 03
0.129104F 03
0.107990F 03
0.855113F 0¢2
0.602316E 02
D.2562Ff8F 02
-0.361179E 02
-D.614872E 02
-0.6447118E 02
-0.54579°%¢E 02
-0.481867¢ 02
-0 .6%910F5E 02
-0.496998EF 02
-0.,500588EF 02
-0.502455F 02
-0.503051F 02
-0.502690E 02
-0.5016I7E 02
-0.500006E 02
-0.697993F 02
~0.495685F N2
-0.493156E 02

Fill-Time Prediction - 20% Open, 3 psi - Both Rooms

DENSITY
0.302000E-0¢

Le T
PS1

0.257714F 01
0.238643F 01
0.220289F 01
0.202679E 01
0.185628F 01
0.169750F 01
0.156447F 01
0.139%21F 01
0.126165E Ol
0.113173F 01
0.109933EF 01
0.89632¢E 00
0.765547F 00
0.685847E 00
0.592058F 00
0.505012E 00
0.424546F 00
0.350510F OV
0.2827167F 00
0.221205€ 00
0.165763F 00
0.115409F 0O
0.732167E-01
D.364145E-01
0.660436E-02
0.133803E-01
0.184103E-01
0.213411E-01
0.233337€-01
0.245874F-01
0.2550€%E-01
0.261557E-01
0.26%E13E-01
0.266254F-01
0.26534%E-01
0.265434F-01
0.263776E-01
0.2615€65E-01
0.258651F-01
0.255054E-01
0.252954E-01




Table C-IX.

AREA] VOLUME

0.400F 02 0.600000€
TIME PRESSURE
SECONDS PS1

0.100E+01 0s1026437E
0.200E«01 0.209750E
0.300E=01 0.319028E
0 .400E =01 0426990E
0.500E~01 0.527063F
0.600E-01 0.624751F¢
0.700E+01 0.717630E
0.800E+01 0.8053644E
0.900€E-01 0.887593E
0.100t 00C 0.964126E
0.110F 00 0.103473E
0.120F 00 0.109923F
0.130€ 00 0.115746F
0.140F 00 0.,120925¢
0.150F 00 0.12564G41E
0.160F 00 D.129272E
0.170E 0O 0.132383E
0.180F 00 0.134710F
0.190Et 00 0.136108E
0.200E 0O 0.135366E
0.210F 00 0.1364316F
0.220F 00 0=133139E
0.230F 00 0«131895E
0.240FE 00 0.130612E
0.250E 00 0.129311E
0 .260E 00 0.128000F
0.270F 00 D.126688F
0.280F 00 0.125380E
0.290F 00 0.124079E
0.300F 00 0.122787¢E
G.310€E 0O 0.121506¢F
0.320€ 00 0.120237E
0.330F 00 D-118979E
0.340E 00 D.117734E
0.350E 00 D.116502¢
0.360F 00 O.115282F
0.370¢ 00 0-114075E
0.380F 0O 0.112880E

06

TINE
0.200000E=01

DEN3
UE-S2 /F4&

0.246365E~02
0.260148E+02
02740 56F #02
0.287565E%02
0.3 00598E~02
0.313092E+02
0.324990E=02
0.336244E*02
0.346814E~02
0.356664E+02
0.365765E%02
0.376092E>02
0.361621E%02
C.368327E%02
0.394185F+02
0.399161E%02
0.+403207F+02
0.606239F=02
0.408062E«02
0.406992F=02
0.405479E402
0.6 03783E*02
0.401989E~02
0.600141F®02
C.3982 65F+02
0.396376E>02
0.394485F~02
0.392600E+02
0.390725F=02
043688 63F 02
0.387016E%02
0.385186E+02
0.383373F>02
0.381579E«02
0.379802E%02
0. 3780 44E~02
0.376305E%02
0.374583F=02
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PRES SURE
D.IGTONDE 02

Uz
FPS

0.866177E 03
0.8513N7EF 03
0.8195N8F 03
0.750893EFE 03
0.7045°1F 03
0.650566F 03
0.598756F 03
D.549049F 03
N.501387E 03
0.4555¢9F 03
D.411446F 03
0.368620F 03
0.327456F 03
0.2870¢3E 03
0.26¢7270E 03
0.207552E 03
0.I67077E 03
0.1264223F 03
D.7425326F O¢
-0.394029E 02
-0 5594F6F 02
-0.632190E 02
-0 .669697E 02
-0.693225E 02
~0.707309E 02
~0.715398F 02
-0.719515F 02
-0.720957E 02
=0.720562E 02
-0.71890G0€ 02
=0.716380E 02
=0.713265F 02
-0.70974BE 02
-0.705983E 02
=0.702048E (2
-0 .696014F 02
~0.593944F 02
-0.589854F C2

Fill-Time Prediction - 20% Open, 7 psi - Front Room

DENSITY
0.39800CF-C2

bPY
PS1

0.602930F 01
D.61111%F 01
0.593657F 01
0.535339F 01
0.473306F 01
0.42334GF 01
0.371G4CE 01
0.321¢83%F 01
0.275006F 01
0.233722F 01
0.1950641F O1
0.159956F 01
0.1293599F 01
0.100268F 01
0.7546406F 00
0.537903F 00
0.352060UF 0U
0.1951R3F 00
0.705117F-01
N.219609F-01
0.440b41F=C1
0.555713F=01
0.625724F-01
0.667249F =01
0.691297F-01
0.703795€~01
0.703496F=01
0.707930F-01
0.7037R1F=-01
0.697209F-01
0.689GSBE-01
0.679¢67F-01
0.670C32E-01
0.65%661F-01
0.649510F-01
0.639117F-01
0.62800F~01
0.618586F—01




AREA]
0.400E 02

TIMF
SECONDS

0.100E-01
0.200E-01
0.300E-01
U.400E-01
0.500E+01
0.600F=01
0.700E-01
U.600E+01
0.900E-01
0.100FE 00
0.110E 00
0.120E 00
0.130F 00
0.140E 00
0.150E 00
0.1640F 0O
0.170E 00
0.180E 00
0.190f 00
0.2008 00
0.210E 0O
J2.220E 00
0.230f 00
0.240F 0O
0.250t 00
0 .260F 00
0.270F 00
0.280f 00
0.290F 0O
0.300E OO
0.310F 00
0.320E 00
0.330E 0O
C.340F 0G
0.350F 00
0.360F 0O
0.370F 00
0.380FE 00
0.390E 0O
0.400% 0O
0.410E 0G

Table C-X,

VOLUME
0.100000E

PRESSURE
PSI

0.614623¢F
0.124638E
0.189512F
0.2564772¢E
0.318702F
0.381164F
0.442035E
0.501200¢E
0.55B559F
0-614018E
0.667496E
0.718919E
D.760222F
0.815365F
0.860237F
0.902851E
0-9643143€E
0.981072¢E
0.101660E
0.1064969E
0-108029E
0.110836E
0.113385E
0.115668F
0.117677E
0.119397F
0.120809E
0.121878E
0.122520F
0.122120¢E
0.121488E
0.120732F
D.119894F
0.118995E
0.118051F
0.117072E
0.116066E
0.115039E
0.113996E
D.112962F
0.111878E

TINE
0.100000E*01

DEN3
JE-S2/F 4

0.241019E%02
0.2491864F»02
0.257491E%02
0.265810E%02
0.2739 74E%02
0.281962E>02
0.289760E~02
0.297351E%02
0.304722F=02
0.311860E«02
0.318753E-02
0.325392E«02
0.331767E+02
0.337869E%02
0.343691E%02
0.349226E%02
0.356467E02
0.3596408F%02
C.364043E+02
0.368366F+02
0.372370E%02
0.376048E%0N2
0.379392E+02
0.382392E%*02
0.385035E~02
0.387301E=~02
0.389165E%02
0.390577E%02
0C.391426E+02
0.390846E+02
0.389928E*>02
0.388830E=02
N.387613E%02
0.386307E%02
0.384936F%02
0.383514E%02
0.382053FE=02
0.380562E=0¢
0.379048F=02
0.377516E502
0.375971E+02

108

PRESSURE
0.147000F 02

u2
FPS

0.856177F 03
0.8356534F 03
0.B46604F 03
0.8264111F 03
0.786629E 03
0.750066E 03
0.716380E 03
0.5795F9F 03
0.64565%3E 03
0.512575F 03
0.580315F 03
0.548850E 03
0.518146F 03
0.4501¢6E 03
0.458870F 03
0.430220F 03
0.402133E 03
0.37645F0E 03
0.347483F 03
0.3207¢2E Q3
0.294325¢ 03
0.2680%7F 03
0.241b14E 03
0.215405F 03
0.1885¢2E 03
0.150873F 03
0.131636F 03
0.9393632F 02
0.595800F 02
-0.371121F 02
-0.589735F 02
-0.707430E 02
=0 .78B8291F 02
-0.248516F 02
-0.83952(9EF 02
-0.9322%7F 02
~0.9620€69EF 02
-0.986234E 02
-0.100589F (3
-0.1021°P7F 03

Fill-Time Prediction - 20% Open, 7 psi - Both Rooms

DENS ITY
0.398000E-02

LP1
PS1

0.602930F 01
0.607084F 01
0.610464F 01
0.595169F 01
0.557424F 01
0.520144F 01
0.4b53547F 01
0.447816F 01
0.413113Ff 01
0.373559F 01
D.347¢61F D1
0.2152906F 01
0.265725F 01
0.258587f 01
0.231907F 01
C.205¢95F 01
0.162949F 01
N0.169656F 01
0.139604F 01
0.120360CF 01
0.102¢99F 01
0.855689F 0O
0.701974F 0C
N.560947F 00
0.432538F 00
0.315555E 00
0.212932F 00
D.1¢21¢&31¢ 0OC
0.432103E-01
0.185906E-01
0.470170t-01
0.573t52E-C1
D.833248E-01
0.961378F-014
0.10U6555%F 00
0.115063F 00
0.122013€ 0OC
0.127¢66E 00
0.132231F 0U
0.135&875F 0O
0.138734F NG




AREAL
0.400E 02

TINE
SECONDS

0.100E>01
0.200€E>01
0.300E-01
0.400€E+01
0.500E-01
U.600E-01
0.700€E-01
0.800E-01
0.900E=01
0-100E 00
0.110F 00
0.120E 00
0.130¢ 00
0.140FE 00
0.150F 0O
0.160€ 00
0.170FE 00
0.180F 00
0.190€ 00
0.200E 00
0.210E 00
0.220E 00
0.230E 00
0.2640E 00
0.250E 00
0.260E 00
0.270E 0O
0.280F 00
0.290E 00
0.300E 00
0.310F 00
0.320E 00
0.330F 00
0.340F 00
0.350E 00
0.360E 00
0.370E 00
0.380F 0C
0.390f 0O
0.400f 0O

Table C-XI. Fill-Time Prediction - 20% Open, 10 psi - Front Room

VOLUME
0.600000E

PRESSURE
PS1

0.112527E
0.231370F
0.356594E
0.6488221E
0.626226F
0.765818E
09005 74E
0.102970E
0.115252E
0.1268645E
0.137701F
0.1647781E
0.157050E
0.165479E
0.173043E
Do179716E
0.185462E
0.190246F
0.194000E
0.396591¢
0.197529E
0.I95911E
0.194090E
0.192150E
0.190138E
0.188080F
0.185998¢E
0.183903E
0.181806E
0.179713E
0.177630¢
0.175559¢E
0.173504E
0.171467E
0.169649E
0.167450F
0«165472F
0.163514F
0.161577E
0.159661E

04

TINE
0.100000E=~01

UEN3
UE-S2/F4&

C.247439E2>0¢
0.262433E%02
0.277971€E*>02
0.294038€E>0¢
0.310613E-0¢2
0.327250E%02
0.343346E%02
0.358802F%02
0.373534E-02
0.387469E%02
0.,400545F =02
0.612712F=02
0.6423323F~02
0.436]139E%02
0.,443325F~02
Ce4516443F~-02
D.4586452E+02
0.664297E=02
Q.46B892E>02
0.472070E-02
0.473223E%02
0.471001E=02
C.468500E%02
0.665836E+02
0.463071F%02
0.660245E%02
0.457385E+02
0.454508E%02
0.451627E%02
0.6648T753E%02
0.445891E>02
0.443047E%02
0.640225E%02
0.437427E+02
0.436656F%02
0.431909E+02
0.629191F«0¢
C.426502E+02
0.623B842E~02
0.421210E>02

109

PRIESSURE

D.1%7000E

2
FPS

0.940G10E
0.92604SE
0.9112R1E
0.895607F
0.879250E
D.8%0609E
0.7766237F
0.715247F
0.656391FE
0.5999%3F
0.5645¢ S9E
0.493970E
0.9496019F
0.3957°2F
0.3649966F
0.303190E
0.257936F
0.212429¢
0.165310F
0.1134737E
0.509276F
-0.708278E
-0.301745€E
=-0.859544¢E
-0.897675F
~0.9234406F
=0.952442E
-0.9597%1¢€E
-0.9639%47F
-0.965620F
-0.965970E
-0.964ECS5F
-0.952674F
-0.9592¢8 22E
-0.956427F
-0.952636F
-0 .34R573F
-0.944%4319E
-0.93993CE

02

03
03
03
03
03
03
03
03
C3
03
c3
03
03
03
03
03
03
03
03
03
02
02
02
02
02

02
02
02
0¢
02
02

ne
02
02
02
02
02
G2

DENSITY
0.471C00F =02

LP1
PS1

0.705%Y06F 01
0.7<3181F 01
0.737474E 01
0.749523F 01
0.753072¢ 01
0.7¢8404F 01
0.651057¢F 01
ND.575771F 01
0.503036F 01
0.435460F 01
0.371603EF 01
0.313013E 01
0.259265F 01
0.2106C0F 01
0.165954F C1
0.128197F 01
0.941€11F 00
0.6456¢73F OU
0.395632F CO
0.187775E 00
0.245%57F-01
0.8192996FE-01
0.106424E OU
0.119268E 00
0.329255F 00
0.1359C7F 0OV
0.14J0180EF 0OC
0.142721t 00
0.143987F 0OC
0.144317¢ 00
0.143954F 00
0.143077F 0O
0.141825E 0U
0.143305F 00
0.138596F 00
0.135754E 00
0.134826F 00
0.132b47F 00
0.130845F 00
0.1¢8€33F 00




AREAL
0.600F 02

TIME
SECONDS

0.100F*01
0.200E-01
0.300€-01
0.400F=-01
0.500E-01
0.600E~01
0.700E+-01
0.800E-01
0.900E-01
0.100E 00
6.110F 00
0.1208 00
0.130f 00
D.140€ 0O
0.150€ 00
0.160F DO
0.170E 00
0.180F 00
0.190F 00
0.200E 0G
0.210F 0O
0.220€ 00
0.230E 00
0.240F 0C
0.250F 0C
0D.260FE 0O
0.270E 00
0.280F 0O
0.290F 00
0.300FE 0O
0.3108 0O
0.320F 00
0.330F 00
0.340E 00
G.350f 00
0.360F 0O
C.370F 00
0.380E 00
0.390F 00
0 .400E 0C

Table C-XII.

VOLUME
0.100000€ 05

PRESSURE
PSI

0.675162E 00
0-1372647E 01
0.209199F 01
0.283372E 01
0.359758F 01
0.438343E 01
0.519108E 01
0.602022E 01
0.683384F 01
0.762725E 01
0.839862EF 01
0.914632F 01
0.98688S5F 01
0.105649E 02
0.112333E 02
0.118730E 02
0.126830F 02
0.130626E 02
0.136109E 02
0.141273E 02
D.146111E 02
0.150618EF 02
0.154786EF 02
0.158609E 02
0.162078E 02
0.165184F 02
D.167912E 02
0.170265E 02
0.172152E 02
0.173582E 02
0.176401F 02
0.173276E 02
D.172B40E 02
0.171724E 02
0.170484E 02
0.169149E 02
0.167742E 02
0.166278E 02
0.164768E 02
0.163220E D2

TIME
0.100000E=~01

DEN3
UVE-S2 /F4

0.241663F>02
0.250521E+02
0.259569F+02
0.268805E502
0.278223F=02
0.2878 18F =02
0.297586 =02
0.307518E«02
0.317278E>02
0.326815E-02
0.336106E*02
C.345131F%02
0.353870E«02
0.362306E~02
0.370423E+02
0.378208E>02
0.365646E>02
0.392727E+02
0.399439E+02
0.405774E-02
0.411720E02
0.617270F+02
0.4226412F+02
0.627138F«02
0.631434F=02
0 .4352 88F ~02
0.638680F>02
0.441585F«02
0.643965F=~02
C.445T52E+02
0.646T78E=02
0.4459 09E*02
0.4464607E~02
0.443057E=02
0.441332E+02
0.439478F=02
0.637522E+02
0.635686F>02
0.4333 B6E=02
0.6431236F=02

110

PRES SURE
0.147000E D¢

U2
FPS

0 .940010F 03
0.93073BF 03
0.221151F 03
0.311245E 03
0.701014E 03
D.390456F 03
D.879566F C3
0.868343F 03
0.83286R6F 03
0.7878B19F 03
0.7479%6F 03
0.7090¢f5F 03
0.571189F 03
0.636243F 03
D.598218F 03
0.563076E 03
0.52875%E 03
D.4352€3F 03
0.6624P2F 03
0.5303¢5E 03
0.3658855E 03
0.357797F 03
0.33714¢E 03
0.306734F 03
0.2763°9EF 03
D.245904E 03
0.214920F 03
0.182940E 03
0.149078E 03
D.111446F 03
0.538177E 02
-0.46T7T845EF 02
-0.733882E 02
-0.878677E 02
=0.982904F 02
-0.106315F 03
-0.112747E N3
-0.118025F 03
~0.122421E 03
-0.126121F 03

Fill-Time Prediction - 20% Open, 10 psi - Both Rooms

DENSITY
0.671000C-02

LPT
pS1l

0.7069086F 01
0.715620F 01
0.723517€ 01
0.730%3cF 01
0.735622f 01
0.741710F Q1
0.745747F 01
0.749¢?%F 01
0.,702040F 0O}
0.6%2:02F 01
0.603261F 01
0.555502F 01
0.503166F 01
D.469455F 01
0.4215150 01
0.362480F 01
0.341427F 01
0.30%417F C1
0.263483F Ol
0.235630F 01
0.20574F Q1
0.177175F 01
0.153501F 01
0.7¢5E21F 01
N.1030814F 01
0.Re2555F QO
N.632834F CO
ND.661273F 0OC
0.3G8GO0UF OC
0.172t67F 00
0.56866U0E-01
0.368¢73F-01
0.823166F-01
0.118282E TO
0.147129F QO
0.1711723F N0
0.1Y1«26F 00
0.208574E QO
N0.2¢311%F 00
0.235446F OU




APPENDIX D

PREDICTED TRANSLATION PARAMETERS FOR EXPERIMENTAL MODEL
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Table D-I. Predicted Translation Parameters - Prone at
Entrance - 49% Open, 3.6 psi

TWO=ROOM MODEL=V/A®S_1FT

SHOT 24~75-158, 3-6PSI

TIME~SEC DISTANCE=FT VELOCITY=FT/SEC ACCEL.-FT/SEC/SEC
0,0005 ngonol 0,3465 692,9416
040010 ngnnos3 0,6415 590, N904
ng,nngs na0007 0,8889 494,7132
n,0020 ngnng2 1,003n 4n8,2619
N,0025% n,0ngs 1,2584 330,7273
0,0030 ng0025 1,3896 26245059
0,003% ngNn32 1,4912 203,1498
Nann4an n,onsg 1,5672 151,9977
0,0045 NgNNAy 1,6216 1n8,8187
04,0050 N,ON56 1,6582 73,1846
0'0055 nznnm 136805 44:5978
N,0NEN n.nn72 1,691R 22,6058
N.NNEH n,nnai 1.6956 7.4316

TAD=RINM MODEL=V/AmB.54FT

SHNT 24=75-158, 3.6PS!

TIME=SEC NISTANCE-FT VELOCITY»FT/SEC ACCEL.-FT/SEC/SEC
0,0005 ngono1 0,3465 692,9416
040010 n,onn3 0,6618 630,6762
0,0015 ng0n07 0,9474 571,N880
0,0020 Ng0N13 1,2045% 514,3852
0,0025 Ngnn19 1,4340 460,7789
2y LH. A4h027 1,6402 10,4713
U S

L S s - L]
0,0045 Ng0N55 241212 279,n434
0,0050 0,N066 2,2420 241,6573
0,0055 ngnnzs 2,3457 2n7,3008
0,006 040090 2,4336 175,9866
0,0065 ny0402 2,5074 147 ,4947
0,0070 Ngni15 2,5683 121,8134
0,0075 Ng0128 2,6178 98,9351
0,0080 0,041 2,6570 78,4328
0,0085 n 0154 2,6872 60,5181
N N0Q0 Ng0168 2,7097 44,9656
0,0095 NgDiARL 2,7256 31,7770
040100 n,0195 2,7360 20,7381
0,0105 ng0209 2,7419 11,8516
D 0140 n,0223 2,7446 5.,3256
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Table D-II.

TIME=-SEC

o;onns
0,0010
040015
040020
0,0025
0,0030
0,0035
0,0040
0,0045
0,0050
040055
040060
0,0065
0,0070
040075
0.008N

TIME-SEC

0,0005
0,0040
0 D015
0,0020
0,0025
04,0030
0,0035
0, 0040
0,0045
040050
040055
0,0060
0,0065
040070
040075
0,0080
040085
040000
0,0095
0engNN
040105
040110
040815
04,0120
040125
040430
0,0135
0.0140

TAN=ROOM MODEL=V/A=S,|FT

SHNT 24=75~159, (N, 0PS]
DISTANCE=FY

n.nno2
n,nnne
Na0ng9
Nyg0N34
N,0053
N 0N77
Ng0105
n.0136
nNgN170
n,n207
n;nzns
0,284
n,0325
n40366
Ny0408
N.N451

VELOCITY=FT/SEC

o;alzn
136610
2,5411
3,4488
4,3780
5,220R8
549424
645490
7,051R
7,4583
747803
8,0287
842141
8,3466

"8,4357

8,490}

TWI=RINM MODEL=V¥/Aw=8,54FT

Predicted Translation Parameters - Prone at
Entrance - 49% Open, 10.9 psi

ACCEL.=FT/SEC/SEC

1625,55n4
1696,4279
1760,1534
1815,4478
1860,1744
1683,9064
1443,2277
1214,9321
1003 ,8355
813,03n8
643,9319
496,8004
370,8699
264,9650
178,1326
1088254

SHNT 24=75=159, 10.QPS]

NISTANCE=FT

ngnnn2
n.nnoa
Nannt9
Ngn033
n,0ns2
Ng0076
n,0104
n.ny37
N.ni7z4
ngn215
n,0260
n,n309
0,0360
n.Nat4
N,0471
n,0%529
n;oson
0,N652
n,0715
Ngn780
N 0846
Ng0912
N.0979
ng1na7
Ne1115
n,“u
N.1253

na1321

VELOCITYwFT/SEC
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n,8128
1,6470
2,5013
3,3745
4,2648
5,1704
6,0893
7,0151
748670
B8,6458
9,3533
9,9920
10,5649
11,0755
11,5274
11,9245
12,2708
12,5703

12,8267
13,0440

13,2259
13,3759
13,4975
13,5939
13,6683
13,7236
13,7628

13,7886

ACCEL.=FT/SEC/SEC

1625,5504
1668,3566
1708,7171
1746,4056
1780,5826
1811,2319
1837,7472
1851,6261
1703,7149
1557 ,6734
1415,0005
1277,4344
1145,8081
1021,1070
903,7635
794,3247
692,581 4
598,9027
512,7804
434,6444
363,7979
299,9978
243,1730
192,9n14
148,7404
110,6379

78,3971

51.5729




Table D-III. Predicted Translation Parameters - Prone at
Entrance - 20% Open, 3.6 psi

TWO=RONOM MONEL=V/Au12.5FT

AHAT 2475182, 3 6PSI

TIME=SEC DISTANCESFY VELOCITY=FT/SEC ACCEL.~FT/SEC/SEC
0,000% ng0nn1 0,3600 721,7786
0,0040 N,0004 0,6998 677,8319
040045 Ngonos 140173 635,0327
0,0020 n,ong4 1431414 593,5968
04,0025 ngnn21 145909 553,5143
0,0030 N,n030 1,8483 514,7919
0,0035 NeNN39 2,0872 477,8476
0,0040 N,0050 2,3083 442,2518
0,0045 Ng0062 245123 408,0011
040050 n,0075 2,7001 375,5171
0,0055 ng0nA9 2,8724 344,5910
00060 n,niod4 3,0300 315,2n28
0,0065 n,0120 341737 27,3647
0,0070 NgNi36 3,3042 261,0646
0,0075 n,0153 3,4222 236,N868
0,0080 N,0470 3,5286 212,6471
0,008% n,nias 3,6239 190,7258
0,009N Ne0206 3,7009n 170,1232
0,0095 NyN225 347844 150,8285
0,0100 N, 0244 3,8508 132,8385
0,0105 Ng0263 3,9089 116,1499
0,0110 n,0283 3,9593 100,7598
0,0115 Ng0303 4,0025 86,4611
0,0120 n,0323 4,0392 73,4546
0,0130 N.N364 4,1007 61,5004
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Table D-III. (Cont'd) Predicted Translation Parameters -
Prone at Entrance - 20% Open, 3.6 psi

TWO=RONM MONEL=V/Am20'83FY

SHOT 24-75=162, 3.6PS]

TIME=SEC DISTANCESFT VELOCITYeFY/SEC ACCEL.=FT/SEC/SEC
0,0010 ng0n04 0.7218 721,7786
0,0020 nenny4 1,3901 668,2803
0,0030 nenn3i 240070 616,899
0,0040 n,0084 2,5744 567,4144 .
040050 Ng0n82 3,0944 520,0415
0,0060 Ng0116 3,5692 474,7648
040070 NeN154 4,0010 431,7860
0,0080 01,0196 4,3923 391,3053
04,0090 ny0241 4,7452 352,9007
0,0100 n.N290 5,0621 316,9575
040110 N 0342 543452 283,0632
040120 Ng0397 5,3968 251,6295
0,0130 nN,n454 5,8190 222,2216
040140 Ny0513 64,0141 195,0300
04,0150 Ng0574 641839 169,341
0,0160 Ng0637 643305 146,6240
0,0170 Nen7ni 6,4559 125,39n1
0,0180 Ny,0766 6,5610 105,9254
0,0190 Ng0832 646501 R8,2110
040200 n,0899 6,7225 72,4451
0,0210 Ns0966 647807 58,2156
040220 Ng1n34 648262 45,5089
0,0230 Nga1103 6,8608 34,5234
04,0240 Nel1171 6,8858 25,0505
0,0250 N.1240 6.9027 16.8943
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Table D-IV.

TIME=-SEC

04,0005
0,005
040025
040035
040045
040055
0,065
040075
0,0085
0,0005
NgN105
040115
0,0125
0,0135
040145
0,0155
040175
040195
0,0200

Predicted Translation Parameters - Prone at

Entrance - 20% Open, 7.5 psi

DISTANCEFT

N,0002
Nga0nys
Ng0NA2
NgNNB3
N, 0136
040200
Ng0273
n,0355
NgNadad
0,0539
Ny0640
NgD744
01,0852
n,0063
Na1076
Ne1190
N,y1422
N,1658
Ne1716

TAN=RONM MODEL=V/Am{2.5FT
PRENICTED, 7.5P81

VELOCITY=FT/8EC

0,6700
2,0274
3,4085
4,7148
5,8784
6,9051
7,8012
8.5752
9,2361
947930
10,2587
10,6401
10,9475
11,1905
11,3773
11,5161
11,7134
11,7924
11,7959
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ACCEL.-FT/SEC/SEC

1341,8801
1356,4211
1381,1170
1306,0241
1163,9135
1026 ,6481
896,1694
773,9370
660,9580
557,7972
464,7657
381,4223
3n7,4206
242,9363
186,8307
138,8110

98,6430

39,5224

6.8372




Table D-1V,

Pronc at Entrance - 20% Open, 7.5 psi

(Cont'd) Predicted Translation Parameters -

TWO=ROOM MONEL=V/Am20.83FT

TIME=SEC DISTANCE=FY
0,0030 N40060
0,004 nNynio8
040050 N,0168
0,0060 n,0242
0,0070 ng0327
0,0080 nNg0423
0,0000 n,0529
0,0100 NgNB4S
0,0110 N,0769
040120 NgN901
04,0430 n,1n4a1
0,0140 n,1186
0,0160 Ng1495
0,0180 nNg1823
0,0200 n,2168
040210 Ng2344
040220 ng2524
0,0230 Ny2705
0,0240 Ny2888
0,0250 01,3073
040270 Ny3445
0,020n0 n,38214
0,0310 044199
0,0320 Ng4389
0,0330 N 4578

PRENICTEN, 7.5PST

VELNCITY=FT/SFC

4,0256

5,4074

6,7215

749482

9,0889
10,1454
1141203
12,0163
12,8366
13,5848
14,2640
14,8784
15,9838
16,8655
1745529
17,8133
18,0370
18,2272
18,3870
18,5194
18,7348
18,8674
18,9379
18,9516
18,9582

ACCEL.=FT/SEC/SEC

1341,880]
1381,8066
1314,0636
1226,70n4
1140,7013
1056,4648
974 ,8829
896,N636
820,3018
748,1591
£79,2468
14,3228
552,7364
440,8359
343,6872
260,4733
23,6788
190,2029
159,8204
132,3385
1n7,7044

66,3260

35,2179

13,7207

6.5857




TIME<SEC DISTANCE=FY
o;onln nsonos
0,0020 n,non3s2
0,0035 n;o;oo
0,0045% Ng0167
0,0050 Ny0207
040055 n,0251
00060 Ng0299
0,0070 N,0409
0,0080 N,0532
040090 N.0668
0,0095 nN.D741
040105 Ny 0892
0,0115% Ng1nN53
040125 nNy1220
040135 Na1394
0,N145 Ng1572
0,0155 N,1754
00,0165 Ng1939
040175 N.2126
0,0185 0;2315
040195 n,250%
0,0205 N,2695

Table D-V.

Predicted Translation Parameters - Prone at

Entrance - 20% Open, 10.9 psi

TH)=ROOM MODEL=V/A={2.5FT

SHOT 24-75«172, 1N_.9PS]
VELOCITY-FT/SEC

145956

3,2433

5,7883

7,5444

B,4374

9,3083
10,1204
11,8749
13,0320
14,2087
14,7139
15,6440
16,4288
17,0793
17,6101
18,0370
18,3713
18,6263
18,8151
18,9471
19,0338
19,0841
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ACCEL.=FT/SEC/SEC

15956454
1647 ,6479
1606,7029
1756,0464
1786,1092
174146149
1642,3134
1545,4998
1357 ,1050
1176,6556
1010,3987
931,0713
783,8353
650,4862
530,8769
426,8877
334,2801
254,9788
188,7941
131,9690

86,4197

50,6739




TIVE~SEC DISTANCE=FY
0,0020 nyno32
040040 ng0129
00060 140293
040080 nN,0526
040090 N, 0669
040100 N 0828
04,0110 ne1no4
0,0120 n.1194
0,0130 N 1398
0,0140 Ng1614
040150 nyisdl
0,0170 n,2326
0,0190 Ng2847
0,0210 043395
040230 ng3967
0,0250 n,4555
0,0290 Ng5769
040310 Ny 6388
040330 ng7012
040350 Ng7637
0,0360 Ng7950
0,0370 N,8263

Table D-V.

Prone at Entrance - 20% Open, 10.9 psi

TWI=ROIOM MONEL=V/Am20.83FT

(Cont'd) Predicted Translation Parameters -

SHNT 24-75=172, 1N.QPS]

VELDCITY=FT/SFC

3,1913

6,5005%

9,9069
13,3940
15,1550
16,7941
18,3144
19,7191
21,0100
22,1931
23,2709
25,2273
26,8154
28,0788
29,0566
29,7946

30°8647

3101011
31,2359
31,2980
31,3063
31,3085
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ACCEL.=FT/SEC/SEC

1595,6454
1654,8274
1703,1934
1743,5291
1760,9783
1639,1480
1520,3317
1404,6318
1291,8596
1182,2074
1077 ,7306
978,1943
7040485
631,7162
488,9138
368,9940
267,5278
118,1675

67,4289

31,0174

8,3127

2.2730




Table D-VI.

Predicted Translation Parameters - Standing

at Entrance - 49% Open, 3.6 psi

TWA=RINM MADEL=V/A=S_IFT

SHNT 24-75=15%8, 3.6PS]

TIV%E-SEC NISTANCELFT VELNCITY=FT/SFC
n,nans nennnz 2,6652
NenNLH n,nn26 4,9158
n,nags NyNNSS 6,7850
n,0n20n n,Nno3 B,3143
ngNn2s NeN137 9,5396
n,00n30 n,N187 1n,5008
nyNN35 NgN24d2 11,2348
NeNGan NgN209 11,7752
NNKas Ny 1359 12,1543
(NG5G NgNazn 12,4020
n,NN&% N NaR3 12,5480
N NOAN NgN546 12,5164
n,NRAS 1,N&NA 12,6346

TWO-R00M¥ VMODEL-V/A=8.54FT

SHOT 24-75-15b6, 3.6PS1

TIME=-St(C DISTANCE-FT VELBCITY-FT/SEC
0.2005% 0.0007 2.6652
0.0010 0.002b6 5.0717
0.2015 0.00%7 7.2330
0.3020 0.0098 9.1632
0.3025 0.0148 10.8770
0.0030 0.0206 12.3896
0.2035 0.027 13.7159
0.3060 0.0343 14.8699
0.3045 0.0642)0 15.8664
0.0050 0.0501 16.7196
0.0055 0.0586 17.646420
0.2064 0.0675 18.0666
0.0065 0.0767 18.56452
0.0070 0.0860 18.9496
00075 0.095%6 19.2710
2.)060 0.1053 19.5191
0.0085 0.1151 19.7045
0.306V 0.12%0 19.8364
0.3095 0.1343 19.9244
0.J100 0.16463 19.9768
0.0105 0.1549 20.0023
0.0110 0.1649 20.0103
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ACCEL.-FT/SEC/SEC

5330,3199
a5n1,3255
3740,0757
3N56,90A2
2450,5851
1922,4486
1467,9110
10aN 7767
758,3314
407,1527
20n,NR9}
136,8077

X6,4193

ACCEL «~FT/SEC/SEC

5330, 3199
4813.0101
4322.6217
3860.3550
3427.5999
3025. 2521
2652.7347
2307.8985
1993.0917
1706.3308
1444.7934
1209.1382
997. 3249
B0 8. 66 T4
642.7684
496.2968
370. 7665
263.9155
175.8202
104. 8250
51.0773
15.9436




TINE-SEC

0.2005
2.7010
0.0015
0.3020
0.2025
0.323C
0.3035%
0.3340
0.3045
0.305%0
0.00%5
0.3360
0.3055
0.J070
0.0075
2.3080

Table D-VII,

Predicted Translation Parameters - Standing
at Entrance - 49% Open, 10.9 psi

TWU-RNOM MUDEL-V/A=5,1FT

DISTANCE=-FT

0.0016
0.3063
0.0143
0.0256
0.0403
0.3582
0.0789
0.1018
0.12606
0.1529
0.1803
0.2085
0.2374
0.2667
0.29¢2
0.325%

SHOT 24-75-1593,

VELOCITY=FT/SEC

6.2521
32.6991
39.3017
26.0162
32.7917
38.7997
43.8239
47.9395
51.2366
53.8138
55.7720
57.2089
58.2159
58.8770
59.2704
59.4671
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10.9PS 1

ACCEL ~FT/SEC/SEC

12504.2339
12893.9678
13205. 1049
136429.1540
12550.9765
12015.939¢4
10048.4013
8231.1460
6594,.28 65
5154, 3345
3916.4913
2873.8400
2013.8707
1322.17137

T86.7797

392.5639




Table D-VII. (Cont'd) Predicted Translation Parameters - Standing
at Entrance - 49% Open, 10.9 psi

TWO-ROOM MODEL-V/A=8.54FT

SHOT 264-75-159, 10.9PS])

TIMF-SEC DISTANCE=FT VELOCITY-FT/SEC ACCEL .~FT/SEC/SEC
0.3005 0.0016 6.2521 12504.2339
0.0010 0.0063 12.5943 12684.4280
0.3015 0.0142 19.0109 12833.1373
0.3020 0.0253 25.4852 12948.6320
0.3025 0.0397 31.99 82 13025.8753
0.0030 0.0573 38.5305 13064.6448
0.203% 0.0782 45.0618 1306 2. 6561
0.3060 0.102¢6 51.56405 12957.2971
J.2J45 0.1296 57.3764 11671.857¢
0.00560 0.1596 62.5931 10433.4391
0.305% 0.1920 67.2193 9252.4989
0.3280 0.2267 71.2905 8162.3502
0.0065 0.2632 74.8441 7107.0979
0.9070 0.3014 17.9188 6149.5640
0.3075 0.3610 80.5549 5272.0821
J.J2R0 0.3818 82.7919 4474 .,06482
0.3085 0.4237 84.6685 3753.0961
0.3060 D.66¢4 8 €.2229 3108. 8644
0.3095 0.5098 87.4900 2534.20137
0.7100 0.5538 88.5053 2030.5270
0.3105 0.5983 89.3009 1591.2250
0.0110 0.6431 89.9072 1212.5700
0.3115 0.6882 90.3528 891.2774
0.)})2C 0.7334 90.6648 624.0519
0.0125 0.7788 90.8683 406.9461
0.)130 0.B243 90.9872 237.8751
0.J135 0.8668 91.0450 115.4911
0.01640 0.9153 91.0633 36.6587
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Table D-VIII.

Predicted Translation Parameters - Standing

at Entrance - 20% Open, 3.6 psi

TNO-ROOM MODEL-V/A=12.5FT

SHOT 24-75-162, 3.6PS}

TIMFE=SEC DISTANCE=FT VELOCITY=-FT/SEC
0.2005 0.0007 2.7761
0.0010 0.0027 5.3626
0.0015 0.0060 T.7664
0.3320 N.0105 9.9949
0.0025 0.0160 12.0553
0.0030 0.0225 13.9552
0.2035 0.0299 15.7031
0.3240 0.0381 17.3060
0.0045 0.06472 18.7708
0.2050 0.0569 20.1059
0.J055 0.0672 21.3186
0.3060 0.0782 22.416¢
0.7065 0.089 23.4058
0.3070 0.1015 26,2944
2.2075 0.1139 25.0881
J.380 0.1266 25,7937
0.0085 0.1397 26.418
0.3090 0.1530 26.9660
0.2095 0.1666 27.646442
0.0100 0.1804 27.8578
0.0105 0.1945 28.2121
0.3110 0.2086 28.5126
J.J115 0.2230 28.7640
0.0120 N.2374 28.9713
0.3130 0.2665 29.30 54
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ACCEL ~FT/SEC/SEC

5552. 16427
5173.1036
4807.4894
4656,.9889
6120.9634
3799.6532
3495,.8051
3205.8952
2929. 6744
267C.0393
26425.55648
2195.0698
1979.1950
1777.2199
1587.3637
1411.3295
1248.06401
1096.5750

956.3215
827.0967

708.7197
601.0126

S02.6655
414.6352

334.0833




Table D-VIII. (Cont'd) Predicted Translation Parameters - Standing
at Entrance - 20% Open, 3.6 psi

TWO-ROOM MODEL-V/A=20.83FT

SHOT 264-75-162, 3.6PS1

TIME-SEC DISTANCE=FT VELOCITY-FT/SEC ACCEL .~FT/SEC/SEC
0.0010 0.0028 5.5521 5552.16427
0.0020 0.01C9 10.6112 5059.0520
0.3030 0.0238 15.2055 4594,2684
0.0064v 0.06410 19.3608 4155.3062
0.3350 0.0623 23.1043 3743.4854
0.30¢€0 0.0871 26.4618 3357.5050
2.3370 0.1150 29.4598 2997.9363
0.0080 0.145%58 32.1253 2665.5398
0.9090 0.1791 34.4821 2356.2181
0.31%0 0.2146 36.5547 2072.6304
0.7110 0.2521 38.3652 1810.4930
0.0120 0.2913 39.9371 1571.8797
0.J130 0.3319 41.2508 1353.7007
0.)140 0.3737 42.4468 1156.0140
0.0150 C.61¢7 43.4236 976.7188
0.01¢0 0.4605 44.2388 815.2234
0170 0.50°%1 44.9097 670.9661
0.J180 0.5503 45,4523 542.5428
0.0190 C.5959 45.8813 429.0128
0.J200 0.6420 4€.2125 331.2070
0.3¢10 0.6683 46,4591 246.55 64
0.3220 0.7343 46.6335 174.4585
0.0230 C.7815 46.7493 115.7791
0.3260 0.82#3 46.8185 69.1855
0.3250C 0.8752 46.8524 33.8933
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Table D-IX. Predicted Translation Parameters - Standing
at Entrance - 20% Open, 7.5 psi

TWU-RD'OM MUDEL-V/A=12.5FT

PREDICTED, 7.5PSI

TIME-SEC DISTANCE*FT VELOCITY-FT/SEC ACCEL .~FT1/SEC/SEC
0.2005 0.0013 5.1611 10322.1547
0.2015 0.0116 }5.64863 10325.1793
0.0025 0.0322 25.7718 10285.5655
0.0035 0.0628 35.2576 9485, 7489
0.3065 t.1021 @3.64717 8214.1646
0.3255 0.16461 50.4974 7025.6258
0.0065 0.2026 56.4307 5933.3465
0.3075 0.2615 61.3750 4944,2967
0.J085 0.3249 65.4361 4061.0947
0.0065 0.3920 68.7187 3282.6470
0.0105 C.4620 11.3235 2604.7301
0.J115 0.5343 73.3453 2021.8314
0.3125 0.6084 14.8702 152464.9235
0.3135% C.6838 75.9829 1112.7185
0.0165 0.76 02 16.7563 713.3276
0.J2155 0.8372 77.2575 501.2694
0.)175 0.9923 T7.8444 293.4396
0.0195 1.1481 17.9380 46.7861
0.3200 1.1871 77.9638 11.6747
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Table D-IX. (Cont'd) Predicted Translation Parameters - Standing
at Entrance - 20% Open, 7.5 psi

TWO-ROOM MODEL-V/A®20.83FT

PREDICTED,y 7.5PSI

TIME-SEC DISTANCESFT VELOCITY-FT/SEC ACCEL «~FT/SEC/SEC
0.3030 0.06464 30.9665 10322.1547
0.70640 0.082¢4 40.9150 9948, 5269
0.0050 0.1275 50.1378 9222.8344
0.0060 0.1822 58.5149 8377.0952
0.3070 0.2445 66.0882 7573.2521
0.)280 0.3140 72.8995 6811.3646
0.J090 0.3900 78.9978 6098. 3032
0.2100 0.4717 84.4261 5428.8850
0.0110 0.5585 89.2342 4807.4353
0.)120 0.6693 93.4678 4233.6382
0.0130 0.7452 97.1726 3704.8619
0.J140 0.86440 100.3946 3221.9322
0.3160 1.0503 105.9521 2718.7861
0180 1.2663 109.9715 2009.6942
0.0200 1.64890 132.7540 1391.2510
0.3210 1.6022 113.6608 906.7993
D.)220 1.7162 114.3707 709.8609
0.0230 1.8308 114.9112 540.5508
0.0240 1.9460 115.3080 396.76 78
0.)250 2.061¢6 115.5854 277.3818
0.7270 2.2923 115.9466 180.6175
0.7290 2.5249 116.0474 50. 3821
0.7310 2.7570 116.0490 0.7886
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Predicted Translation Parameters - Standing
at Entrance - 20% Open, 10.9 psi

Table D-X.

TWO-ROUM MODEL-V/A=12.5FT

SHOT 264-75-172, 10.9PS]

TIME-SEC DISTANCE=FT VELOCITY-FT/SEC ACCEL .—FT/SEC/SEC
0.2010 0.0061 12.21742 12274.1954
0.302C 0.02406 24.6584 12384.1822
0.3035 0.0756 43.3223 12442.6040
0.30645 0.1251 55.6967 12374.4561
0.)05C 0.1545 61.2]1 38 12234.0%38
0.00%55 0.1868 67.6783 11729.0103
0.306C 0.2220 73.0993 10R4 2. 1405
0.3270 0.30C1 83.0938 9994.64337
0.2080 0.3874 91.4846 8390.8681
0.0090 0.48 24 98.4114 6926.74 29
0.30¢5 0.5323 101.2299 5636,9728
0.2105 0.6360 106.2775 5067.6280
0.0115 0.7443 110.2646 3987.1499
0.0125 0.8561 113.3367 3075.0548
0.)135 0.9706 115.6412 2301.4907
03145 1.0871 137.309¢6 1668.42817
0.0155 1.2050 118.4537 1144,1245
0.0165 1.3238 119.16 72 733.4403
00175 1.46432 119.6145 427.3088
G.218% 1.5629 119.8171 202.614¢6
0.0195 1.6827 119.8¢8 16 64.4622
0.)205 1.8026 119.8852 3.6535
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Table D-X.

TIME-SEC

0.302v
0.2040
0.2060
0.0080
0.32090
2.2100
0.0110
0.0120
0.3130
0.0150
0.0170
0.J190
0.3210
0.0230
0.J250
3.J2%0
0.2310
0.02330C

~

(Cont'd) Predicted Translation Parameters - Standing
at Entrance - 20% Open, 10.9 psi

TWO-ROOM MODEL-V/A®20.83FT

SHOT 264-75-172, 10.9PS1I

DISTANCE=FT VELJCITY-FT/SEC ACCEL .—FT/SEC/SEC
0.0245 26,5484 12274.1954
0.0979 48.8351 12143.3579
0.21% T2.6124 11888, 6502
0.3877 95.6947 11561.1364
0.4889 106.7074 11012,.7194
0.6005 116.5708 9863.4359
0.7215 125.3588 8787.9990
0.8507 133.14¢64 7737.5925
0.9873 139.9968 6850,.3664
1.1303 145.9786 5981.8208
1.2789 151.1697 5191.1126
1.5901 160.10168 4466.0270
1.91¢8 166.5178 3208.0123
2.2542 170.9226 2202.4215
2.5989 173.7522 1414.7833
2.9¢81 175.6416€3 833.0388
3.6531 137.0873 617.2667
4.0073 177.1292 20.9668
4.3616 177.1469 8.8519
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APPENDIX E

PREDICTED TRANSLATION PARAMETERS FOR FULL SIZE SHELTERS
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TIME=SEC

0,0100
04,0200
01,0300
n,0400
0,0500
040600
0.0700

TIME~SEC

0,0100
040200
0,0300
040400
040500
040600
0,0700
040800
0,0900
negnnn

Table E-I.

TWO=ROOM SHELTER«V/A=64.5FT

1=MT,
DISTANCE=FY

N,0043
Ng0159
n,0328
N,0532
N 0787
n,0993
N,1233

THN=ROOM SHELTER-V/A=102. 6FT

3PS1

VELOCITY=FT/SFC

1=MT, 3PS]

DISTANCE=FT

Ng0043
0'0163
Ngn348
n,0586
nN,NB64
ng1174
Ng1507
Ng1887
n,2218
n,2588

VELOCITY»FT/SEC

135

0,8529
1,4748
1,9028
241755
2,3281
2,3937
2.4027

0,852
1,5617
2,1404
2,6028
249632
3,2351
3,4319
343650
3,6483
3.6904

Predicted Translation Parameters - Prone at
Entrance - 49% Open, 1-MT, 3 psi

ACCEL . =FT/SEC/SEC

85,2919
62,1832
42,8066
27,2642
15,2648

6,5544

0.9N33

ACCEL.=~FT/SEC/SEC

85,2919
70,A7R7
%7,8660
46,2439
36,0350
27,1957
19,6832
13,3911

8,24%54

4,2111




Table E-II. Predicted Translation Parameters - Prone at
Entrance - 49% Open, 1-MT, 10 psi
TW)=ROOM SHELTER=V/A=61.5FT
1=MT, 10PSI
TIME=SEC DISTANCE-FT VELOCITY=FT/SEC ACCEL=FT/SEC/S3EC
0,0100 30117 2,3397 233,96%3
0,0200 NgNaza 4,7992 245,9563
040300 ny1081 743392 253,9989
040400 Ng1914 943157 197,65n4
n, 0500 Ng2917 10,7427 142,7039
ngN60N ng4n3o 11,7020 05,9255
nN,N700N n,5238 12,2872 58,5233
TWD=ROOM SHELTER=V/A=102.6FT
1=MT, {nPS]
TIME=SEC DISTANCE=FT VELOCITY=FT/SFC ACCEL.=FT/SEC/SEC
040100 ne0117 2,3397 233,9653
0,0200 0.0471 4.7474 240.7703
0.0300 021069 732086 246:1186
040400 N,1915 9,7057 249,7N61
0,0500 n42996 11,9258 222,0121
0,0600 n,4282 13,7817 185,5919 '
040700 Ng5736 15,2974 151,5609
0,0800 n,7326 16,5044 120,6953
04,0900 ng9n23 17,4373 93,2946 .
ng10nn 1,0801 18,1331 69,5807
Ng1100 142640 18,6275 49,4347
041200 144519 18,9547 32,7178
0.1300 1.6424 19,1470 19,2309
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Table E-III, Predicted Translation Parameters - Prone at
Entrance - 20% Open, 1-MT, 3 psi

TWO=ROOM SHELTER=V/A=150FT

{=MT, 3PSI

TIME=-SEC DISTANCE~FT VELOCITY=FT/SFC ACCEL.~FT/SEC/SEC
0,0100 Ny0n4s3 0,8529 85,2919
n,n200 0.0165 1.6037 75,0789
0,0300 nN,0359 2,259 65,5483
040400 ngns13 2,8258 56,6622
n.nsnn 030920 333110 d8:5160
04,0600 ng1271 3,7217 41,0717
04,0700 N 1661 4,0646 34,2899
0'0800 Ne2NB Y 4:3462 ?8:1657
0,090n n,2527 4,5732 22,6958
ng1000 N,2993 4,7516 17,8430
0,1100 Ng3475 4,8873 13,5697
Ny,1200 N,3969 4,9857 9.,8413
0,1300 N,4471 5,0526 6.,6866

TWN=ROOM SHELTER-V/A=2B80FT

1=MT, 3PsSi

TIME-SEC DISTANCE=FT VELNCITYRFT/SFC ACCEL.=FT/SEC/SEC
0,0100 N 043 048529 85,2919
0,0200 NgN167 1,6401 78,7172
0,0300 nN,0368 2,3645 72,4414
0,0400 NgN837 3,0288 66,4295
0,0500 ng0070 3,6356 60,6797
0.0600 0,1362 4,1882 55,2575
0,0700 Ng1805 4,6888 50,0608
N,080N n,2297 5,1406 45,1860
0,0000 Ng2831 5,5466 4n,5981
ng 4000 Ng3404 5,9092 36,2624
0,1100 n,dangi 6,2310 32,1771
0,1200 N, 4648 6,5148 28,3750
ngy1300 Ng5312 64,7630 24,8196
0,1400 n,5999 6,9784 21,5415
0,1500 N,67n6 7,1631 18,4745
041600 Ng7431 743196 15,6514
041700 n,B8169 744500 13,0351
0,1800 n,8910 7,.5569 10,6918
041900 Ny9679 7,6421 8,5233
042000 140447 7,7078 6,5623
0,2100 141220 7,7561 4,8375
0,2200 1.1997 7.7890 3.2896
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Table E-IV,

Entrance - 20% Open, 1-MT, 7 psi

TWO=ROOM SHELTER=V/A=]50FY
1=MT, 7RSI

TIME=SEC DISTANCE=FY VELOCITY=FT/SFC
0,0100 30100 1,9954
04,0200 Ng0400 4,0082
0.0300 n,0898 529530
n,nann Ny1580 7,6960
040500 ng2427 90,2432
0,06NN n,3420 10,6030
08,0700 n,4539 11,7860
00800 Ny5769 12,8038
040900 N,7N92 13,6690
041000 Ne8495 14,3946
041100 Ne9965 14,9934
ng12n0 141488 15,4787
0,1300 1,356 15,8624
0,1400 1,4657 16,1569
01500 1,6283 16,3734
0,1600 1.7928 16,5231

TWO-ROOM SHELTER=V/A=250FY
1=MT, 7PS]

TIME=SEC NISTANCE=FY VELDCITY=FT/SFC

v - . -
0,0100 Ng0100 1,9954
04,0200 Ng0399 3,9952
040300 N,0899 5,9960
0,0400 Ng1595 749360
0,0500 n,2479 9,7428
0,0600 ng3537 11,4188
0,0700 N 4757 12,9664
0,08n0 N,612% 14,3908
0,00nn Ng7629 15,6957
Nel000 Ng9258 16,8864
01100 141001 17,9676
01200 142846 18,9443
04,1300 144785 19,8224
0,1400 146806 20,6076
041500 148902 21,3050
0,16n0 2,1N63 21,9203
04,1700 243282 22,4589
N,1800 2,5551 22,9263
Nqe1900 2,7864 23,3274
042000 3,0214 23,6676
02100 342595 23,9516
042200 3,5001 24 1844
042300 3,7429 24,3707
042400 3,9873 24,5148
042500 4,2330 24,6218
0,2600 4,4796 24,6957
042700 4,7268 24,7412
0,28n00 4,9743 24,7633
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Predicted Translation Parameters - Prone at

ACCEL.=FT/SEC/SEC

199,5441
2n1,2781
104,4772
174,29R9
1%4,7234
135,9819
118,2919
101,7807
86,5266
72,5552
59,8837
48,5284
38,3738
29,4491
21,6510
14,9703

ACCEL.-FT/SEC/SEC

199,5441
199,9743
20,0702
193,9940
180,670
167,5679
154,7953
142,4347
130,4971
119,633
18,1189
97,6699
R7,8179
78,5138
69,7414
61,5362
K3, A507
46,7418
40,1108
34,0227
28,4031
23,2790
18,8233
14,4177
10,6929

743977

4,5496

2,20%52




Table E-V.

Predicted Translation Parameters - Prone at

Entrance - 20% Open, 1-MT, 10 psi

TWN=ROOM SHELTER=V/Asi50FT

TIME-SEC DISTANCERFY VELOCITY=FT/SEC
0,0100 ngni1? 2,3397
040200 Ng0470 4,7207
0,0300 Ng1063 741353
00400 Ne1898 94,8749
0,0500 N42979 12,0302
0,0600 Ngd4299 14,3692
0,0700 ny5839 16,4412
0,0800 047574 18,2558
00900 Ng,9478 19,8263
041000 141528 21,1688
0,1100 1,3701 22,3006
Ng1200 1,3978 23,2400
0,1300 1,8341 24,0058
n,1400 2,0772 24,6161
041500 2,3257 25,0894
0,1600 2,5784 25,4425
01700 248340 25,6925
0,1800 3,0918 25,8553
0,1900 %.3508 25,9465

1=MT, 10PS]

ACCEL.=FT/SEC/SEC

233,9653
238,1056
241,4637
243,9506
245,5385
233,8936
2n7,2n2%
181,4659
157,0491
134,2423
1!331805
93,9410
76,5798
6130386
47,3225
35,3158
25,0000

16,2751
9.12n7




TIME=SE

0,0100
0,0200
040300
0,0400
040500
0,0600
040700
040800
0,0900
0,1000
0,1100
0,1200
04,1300
041400
041500
0,1600
0,1700
0,1800
n,1900
60,2000
04,2100
n,2200
042300
042400
042500
042600
042700
N,2800

Table E-V,

(Cont'd)

Predicted Translation Parameters -
Prone at Entrance - 20% Open, 1-MT, 10 psi

TWO=ROOM BHELTER=V/A=2S80FT

1=MT, {0PST

] DISTANCE=FT VELOCITY=FT/SEC
ng0147 2,3397
Ng0469 4,6959
Ng1057 740654
N,1882 9,4447
Ng2946 11,8302
N,4248 14,2181
ng5790 16,6042
N,47569 18,9848
nN,9578 21,1991
1,1800 23,2386
144217 25,1035
1,6813 26,8090
1,9571 28,3569
242477 29,7539
245515 31,0077
2,8871 32,1262
3,1934 33,1169
3,5289 33,9881
3,8726 34,7479
4,2233 35,4037
4;5302 35,9639
4,9422 36,436N
543085 36,8273
5.6783 37,1451
840511 3743966
644260 37,5884
f48026 37,7277
7.1803 37.8211
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ACCEL.=FT/SEC/SEC

233,9653
235,6233
236,9539
237,9285
238,5520
238,7853
238,6N91
238,0626
221,4282
203,9543
186,4915
170,5503
154,7846
139,6975
125,385
111,8481
99,0672
87,1152
75,9797
65,5878
56,0220
47,2098
39,1292
31,7739
25,1486
19,1827
13,9346
9.3381




Predicted Translation Parameters - Standing
at Entrance - 49% Open, 1-MT, 3 psi

Table E-VI.

TWA=RIOM SHELTER-V/Am6]1_.5FT

J=MT, 3PS1

TIVE=-SEC NISTANCEFTY VELNCITY=FT/SFC ACCEL.=FT/SEC/SEC
n,040n ngn320 6,3960 639,6804
n,02nn NgliR7 10,9452 454 ,A3n7
NeN3NN Ng2434 13,98R% Ind, 3345
n,nann ﬂ!3026 15.360'5 1R7 , 1905
N NSNN n,5562 16 ,85R% Q9,7AND
n,nenn Ng7267 17,2487 39,0396
n.nzon n,8004 17,2819 3.3132

TWN-RIOM SHELTERV/A=]02.6FT
f1=MT, 3PS5]

TIME=SEC DISTANCF=FT VELNCIVY=FT/SFC ACCEL.=FT/SEC/SF2
na10n ngN320 643969 £39,6R04
ngn2nn n,1219 11,5920 519,6036
n,NInn N,25R6 15,7340 414,132
ngNAnN N,4320 18,9584 322,4446
NyNSN0 Ng6338 21,3997 244,1335
N,NANN NeBREKT7 23,1821 178,2358
n,n7znn 1,N047 24,421n 123,8923
NgNARNG 1,3430 25,2203 79,9271
nenoNN 1,5374 25,674% 45,4163
hagoinn 1.,8552 25,8743 19,0842
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Table E-VII.

TIME=-SEC

n ngnn
n,n2nn
n,n30n
NeN4nn
n.nsnn
N NANN

v
n.,nzan

T1IME-SEC

n;nxnn
0,n200
00300
NeNANN
N NSNN
ngneNN
ngN7nn
NeNANN
0,0600
Ngtnnn
0,1100
Ne12n0
n,130n

at Entrance -

49% Open, 1-MT, 10 psi

TWDeRIOM SHELTER-V/AmB]_.5FT

1=MT, {nPSI

NISTANCE-FT

n;ns77
n,3%21
n,7935
1.3R73
2.0RR3
2,85R5
3.66RS

TWN=aRINM

NISTANCF-FT

n,ney7
n.3504
NS78AN
143011
2.1503
3, N385
a,N183
5,1743
fg1R20
7.3276
R.43K2
92,5757
1n.8A21

VELNCITY=FT/SFC ACCEL.=FT/SEC/SES

Predicted Translation Parameters - Standing

17,5474 1754,7309
35,3283 1778 ,N8RS
52,9466 1761,8350
65,8115 1286,4868
74,4010 A58 ,9516
79,6218 522, NAND
82,3774 275.5636

SHELTER-V/A=|02,6FT

1=MT, {nPST

VELNCITY=FT/SFC

ACCEL.=FT/SEC/SFC

17,5474 1754,7309
34,3800 1743,3542
52,1424 1716,1503
68,8716 1672,9153
82,3795 1410,7028
94,1623 1108,2737
02,4976 43,5371
108,693n £19,5347
113,0350 434,2933
115,8977 2R6,1830
117 ,6136 171,5807
118,4893 R7 5688
118,803 11,4442
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Table E-VIII. Predicted Translation Parameters - Standing
at Entrance - 20% Open, 1-MT, 3 psi
THY=RINM SHELTER=V/A=ISOFT
1=MT, 3981
TIME=SEC NISTANCE-FY VELDCITY-FT/SFC AGCEL.=FT/SEC/SEC
n,ninn N n32n 6,3960 619,A894
nen2nn Ng1235 11,9063 55N0,0442
ngN3INN Ng2bhl 16,6004 470,3n37
n,nann '\!6520 20.5&0'5 307.1005
NeNSNN n.6744 23,8980 331,7549
NeN6NN Nga9271 26,6342 273,6195
NgN7nN 1.2045 28,8546 222,n410
n,0RNN 1,5019 3036216 176,6952
0 NGnn 1.8150 31,9951 137,3496
N 1Lnnn 2,1401 33,0301 1n3,5057
nNglinn 2,4742 33,7767 74,6619
hel2n0 2,8144 34,2816 £0,4836
n,1ann I, 15R8 34,5915 30,9949
TWI=RINM SHELTERV/Ax250FT
1=MT, 3051
TIME=BEL NISTANCE=FT VELOCITY=FT/SFC ACCEL.=FT/SEC/SEC
n,ngnn N 0320 643960 639,6804
ngn2nn n.1249 12,1780 578,1138
0 N300 ng2ra7 17 ,3R64 20,8354
n,nann N,4599 22,06N4 467 ,39R2
N,050N Ne7114 26,2365 417,6119
ngn60N n,9324 29,955n 371,.8561
n,oznn 1,30R4 33,2467 329,1653
n,08n0N 1,5553 36,1474 200 ,N703
NgNQNN 2,N205 38,5801 254,1696
ng 1000 2,4275 40_3nnn 221,09n7
Ng11nn 2.8460 42,807} 190,7Nn66
Ng12n0 1,2822 44,4392 163,2n78
Ng1309 3,7335 45,8207 138,1589
Ng14nn 44,1975 46,9773 115,6613
Ng15nn 4,6721 47 ,929% 05,2107
04,1600 541552 48,5905 77,0067
Ng1700 5¢b452 49,3059 60,6355
Ny 1RAN hylAnh 49,7714 46,5519
n,19n0n0 Aya64N0N 50,1122 34,0820
ng2nnn 7.1423 50,3466 23,4405
Ng210N 746405 50,4936 14,6965
n,22nn R,1518 50,5702 7.0656
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Table E-IX.

TIME=SEC

n;nlnn
0.9200
ﬂ'03nﬂ
n,nann
n.n%nn
n,NeND
n,n7nn
n'nann
n.ﬂonn
fg1000
u,llnn
041200
ﬁ.lSﬂﬂ
fgldnn
N 1500
n,1600

Predicted Translation Parameters - Standing

at Entrance - 20% Open, 1-MT, 7 psi

TA4D)=RINM SHELTER-V/Am]ISNFTY

I-MT’ 7DSI
NISTANCE-FT VELNCITY=FT/SFC
N n748 14;v65ﬂ
n,2a76 29 5883
N.6AkLT 43,2400
141530 55,0036
147531 65,0243
2,4455 73,4563
3,2151 AN, 4572
4.naRn3 R6,1R52
4,9332 9N 7911
5,8592 04,4190
fe8174 Q7,208
747998 99,2R4f
R 83nn] 1nn, 7623
3,8126 1n1,7527
1N,8332 1n2, 3544
11,8582 1N2,5€25%

ACCEL.=FT/SEC/SFC

1406 5804
1462,25N9
1365,1722
1176,3565
1NN2,N652
R43,2N077
760, NR4D
572./N0%58
arn 5905
362,756
278,8215
2n7,6473
147,7675

09,N412

AN,13R2

In,8461




Table E-IX. (Cont'd) Predicted Translation Parameters - Standing
at Entrance - 20% Open, 1-MT, 7 psi

TWI=RINM SHELTER«V/A=250FT

1=MT, 7PS]

TIME=-SEC DISTANCE=FT VELDCITY=FT/SFC ACCEL.-FT/SEC/SEC
0,0400 NgN748 14,9658 1406,5804
04,0200 Ng2972 29,5024 1453 ,6575
NeN3NN Ng6626 43,5927 14n9,n272
N,040N 141646 56,8016 1320,8913
n,050n 1.7919 68,6606 11R5,R001
NgNENN 2,5315 79,2530 159 24RO
n,07nn 33711 88,5666 941,3557
(1,0800 4,20904 96,9922 R32,5643
nghonn 5.3n59 10430090 731,5747
Ne1000 hg3R1N 110,7038% 39,4552
g1100 745157 116,2528 564,9226
1e1200 8,7Nn22 121,0328 478,0036
Ne130nN 29,9329 125,1143 408,1533
N,14n0 11,2013 128,5677 345,3358
Ne185nn 12,5014 131,4549 2RB, 7251
ng16n0 13,8279 133,8304 238,4484
Na170n 15,1760 135,7756 103,6175
ng,180N 15,5414 137,3182 1%4,2557
Nel9ND 17,9206 138,5144 119,6213
n,200N 19,3102 139,4144 ap,n0n2
Hg2100 20,7076 140,061 64,6616
ng2200 22,1104 140,4970 43,6061
0:23nn 23,5167 14037644 ?6:7354
ng24n0 24,9280 140,9015 13,786
Ng25n00 2h 3343 140,9521 5,N660
(1g2600 27,7439 140,9575% n,5330
Ng2700 29,1535 140,9654 0,793
N,2800 30,5635 141,0372 7.1838
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Table E-X.

TIME=SEC

n ninn
ny 0200
n 0300
0g04n0
NyN500
h'ﬂﬁﬂn
Ngn7nn
1gN8NN
n,ngnn
n,1nnn
Ng1100
n,120n
n,130n
n 1400
0,1500
n,160n0
6, 1700
Ngi8NN
n. 1900

TWN=RINYM SHFLTER=V/A=|SNFT

NISTANCE=FT

N.nR77
n,34905
Ng7H19
1.380R
2.1414
I.0539
4,0997
542562
fg5N34
7’3236
9,2013
10,6232
12,07R0
13,5563
15,0505
15,5545
18,0638
19,5753
21,0873

VELDCITY=FTY/SFC

144

1=MT, 1NPS]

17,5474
34,7998
51,6781
68,1064
B4, 0126
98,4996
110,6425
12n,66n07
128,7866
135,2572
140,2873
144,0914
14648669
148,7939
150_04n7
150,760%
151,0902
15141964
151,197%

Predicted Translation Parameters - Standing
at Entrance - 20% Open, 1-MT, 10 psi

ACCEL.=-FT/SEC/SEC

1754,7399
1725,2355
1687 A3N1
1642,8372
1590 ,6195
1448 6044
1214,29n09
1nny a244
812,5871
£47,N625
5n03,0N077
380,4Nn74
277,5489
102,70n09
124,6814
71,9845
33,8652
9,7190
0.NAio0




Table E-X. (Cont'd) Predicted Translation Parameters - Standing
at Entrance - 20% Open, 1-MT, 10 psi

TWI=RINM SHELTER-V/A=25NFTY

1=MT, §nPSI

TIME=SEC DISTANCE=FT VELNCITY=FT/SFC ACCEL.~-FT/SEC/SEC
n,0100 N Ne77 17,5474 1754,7399
nen2nn N,34R6 34,6294 17n8,2045
hyNINO N,7779 51,2263 1659 ,6894
ha04nn 1,3706 67,3197 1609 ,3344
(NS00 241217 82,8947 1557 ,5053
iyNENN 3,0258 97,9323 15n3,7550
ngn7aon 4,1776 112,4184 1448 ,6115
g DAND 85,2714 126,3448 1392,6421
0900 65,5966 138,693n 1234,82n4
na1000 R D376 149,499% 1N8N, 6469
hgllon 3,57R6 158,7144 921,4918
fgl200 11,2063 166,8240 R11,N535
0,1300 12,9003 173,7617 693,6719
Ne140N 14,6763 179,5407 587,9003
ng150n 16,4973 |84,5690 402,91R8
H'lﬁl)n 1%,3534 188'5404 407'0553
Nel70n 2N, 2665 191,9727 332,3274
ng18ann 22,1996 194,5346 266,19%53
Ng1900 24,1564 196,7229 2n8,R217
ne20n0 26,1315 198,3098 158,6926
042100 28,1204 199,474y 116,42R85
Ne220N 3ng11092 200,2866 R1,2555
Ny,230N 32410247 200,812} 52,5503
ng24nn 34,1344 2N1,1134 30,1270
nNg25nn 36,1462 201 ,2533 13,9870
n,2600 38,1589 201,2917 3.8470
Ne2700 an 1718 201,292n 0,0235
n,2800 42,1149 2n1,321R 2.9819
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